Johannesburg climate change observatory: scale of temporality: architecture as a mediator by Thomson, Alexander
Johannesburg Climate Change Observatory
Scales of Temporality: Architecture as a Mediator
Alexander Thomson
12-12-2014
Fig.1 - The fauna habitat on the MKW (author, 2014)
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The population of the city of Gauteng is expected to 
double by 2055 (Landau and Gindrey, 2008), which in 
turn is expected to exacerbate the effects of climate 
change within the city of Johannesburg. As pressure 
from the growing population and climate change 
mounts, existing open space will have to be assessed 
and its value will determine its function on a natural, 
social and economic level. 
This thesis explores the distinct spatial condition of 
the Johannesburg ridge as a contested landscape 
of sensitive ecologies and cultures. These remaining 
fragments of ecological infrastructures within the city 
can manifest spaces of encounters and introduce a 
discussion about climate change and the future. 
This dissertation investigates architecture’s mediating 
role in the contested landscapes, both physical and 
psychological. In terms of the physical landscape, any 
architectural interventions erected on the ridge would 
need to act as a mediator between the sensitive ridge 
ecology and the temporality of its diverse multicultural 
user composition. Design spaces and their proposed 
uses would need to work towards promoting a 
successful balance between different modes of 
knowledge.
I propose a research institute located on the 
Melville Koppies West (MKW) ridge that will provide 
an interface between science and society that is 
accessible to the public. For the purpose of this 
dissertation I will call the research institute the 
Johannesburg Climate Change Observatory (JCCO). 
By creating a platform where different constituencies 
can overlap, new meanings can be negotiated and 
a cross-pollination of knowledge can thrive. I have 
studied the contested landscape extensively and 
have documented my observations through a series 
of interviews, photographs, mappings, sketches and 
physical models.
The general consensus in the scientific community 
is that if we do not change the way we think about 
climate change by the year 2045 we will reach a point 
of no return for our planet. The JCCO is constructed 
to be dismantled because of the sensitive nature 
of the site and as a commentary on the nature of 
climate change. The intervention then becomes an 
extension of the site, improving ecological function 
and extending the existing sacred landscape. This 
in turn preserves the evolving palimpsest that is the 
Melville Koppies.
As climate change affects communities all over the 
world the JCCO will become a critical intervention 
against entrenched practices that are contributing 
to climate change. It is a building typology that 
has been constructed through understanding the 
social dimensions of a physical phenomenon in a 
particular place, and is one that should be considered 
everywhere as each intervention of this nature needs 
to emerge from a similarly meaningful understanding 
relevant to the dynamics of different sites.
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Abstract
Fig.3 - AIC pastor reading religious scripture on the MKW 
(author, 2014)
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Glossary
Anthropogenic 
“Resulting from or produced by human beings” 
(Oxford online Dictionary, 2014).
Biodiversity Corridor
“Biodiversity corridor is the designation for a 
continuous geographic extent of  habitat linking 
ecosystems, either spatially or functionally; such a 
link restores or conserves the connection between 
habitats that are fragmented by natural causes or 
human development” (Boyle, 2010).
Climate Change
“change in global or regional climate patterns, in 
particular a change apparent from the mid to late 
20th century onwards and is attributed largely to 
the increased levels of atmospheric carbon dioxide 
produced by the use of fossil fuels” (oxford online 
dictionary, 2014). 
Cultural Landscape
“ a set of ideas and practices embedded in a place . 
The ‘ideas and practices’ are what make it cultural; the 
‘place’ is what makes it a landscape (Smith, 2004)” 
Integral Theory 
Integral theory ‘creates a comprehensive framework 
for understanding the complexity of multiple, 
competing theories, methods and products of any 
human knowledge domain” (Dekay, 2011)
Contested Landscape
Psychological
“an environment containing a joint cultural landscape 
for multiple groups, but to which each group ascribes 
different significance and purpose” (Cohen, 2009).
Physical
“A physically contested landscape is one where 
access to and control of an areas physical resources 
is a point of conflict between different groups” 
(Walker, ?).
JCCO
Johannesburg Climate Change Observatory
Ecological Landscape
Ecology
“The branch of biology that deals with the relations 
of organisms to one another and to their physical 
surroundings” (Oxford online Dictionary, 2014).
Landscape
“Landscapes are areas that are spatially 
heterogeneous in at least one factor of interest” 
(Turner et al. 2001).  
Ridge
“The essential characteristic defining these 
topographic features is the slope of the site. Any 
topographic feature in the landscape that is comprised 
of slopes of 5° or more is defined as a ridge” (Ridge 
Policy, 2001). 
Original Landscape
Refers to the indigenous flora and fauna of the region.
Koppie
An Afrikaans word referring to a small hill, in this case 
the ridge.
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CHAPTER 1 - CLIMATE CHANGE  
1.1 An Emergency in Slow Motion         16
1.2 Climate Change in Relation to Johannesburg        18
1.3 The Role of the Ridge          22
Fig.4 - Johannesburg city skyline and surrounding ridge line. 
Photograph taken from the Carlton Center (author, 2014)
Climate Change - 
An Emergency in 
Slow Motion
L M
DEFINITIONS OF CLIMATE CHANGE
According to the United Nations Framework Conven-
tion on Climate Change (UNFCCC), “climate change 
refers to a change of climate that is attributed directly 
or indirectly to human activity”. This change is one 
that “alters the composition of the global atmosphere 
and that is in addition to natural climate variability 
observed over comparable time periods” (Intergov-
ernmental panel on climate change, 2007). Climate 
change in this context is “ N O O N P Q R S
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1.1 Climate Change - An 
Emergency in Slow Motion
Fig.5 - Conceptual graphic representing the complexities of climate 
change (author, 2014)
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Climate
The warming of the Indian Ocean will cause the 
climate of Johannesburg to shift from semi-arid to 
tropical. The climate of Johannesburg will shift from 
semi arid to a humid tropical climate that is contributed 
to the warming of the Indian Ocean (Conradie, 2014). 
Global climate models predict that Africa will warm up 
at double the rate of the rest of the world. As a result 
temperatures could potentially increase by as much 
as 3 – 4°C in summer and between 2 - 4°C in winter 
(Matuszewska, 2010). 
By 2070 climatologists expect the rainfall in 
Johannesburg to increase by 10%. Climatologists do 
not expect this increase in rainfall to affect the city, but 
what will be an issue is the timing and magnitude of 
storms (Vogel, 2014). This means that Johannesburg 
thunderstorms will become more frequent as well as 
more violent as larger volumes of rain fall in less time. 
With every 1°C increase in temperature, lightning 
activity is expected to increase by approximately 20% 
ª «
¬
­
® ¯
°
± ²
. With an estimated rise in temperature of 
4°C by 2070, this means that Johannesburg could 
Johannesburg 2070
Worst Case Scenario
potentially be exposed to a 80% increase in lightning 
activity.
Biodiversity
A major factor impacting the vulnerability of individual 
flora and fauna species is their interaction in 
communities and how these communities are altered 
by climate change. Some experts would argue that 
certain indigenous species are capable of surviving 
broad climate change, with some species thriving as 
a result of this climatic shift. But on the other hand 
a wide variety of species survive within a narrow 
climate niche and any changes to their climatic 
environment would likely lead to their extinction ( ³ ­ ´µ
¶
· ¸
¶
¹
º » » ¯ ¼
½
¾ ¬ ¿
°
À Á Á Â ²
. Initial assessments show 
that South Africa’s vulnerable biomes may shrink 
by up to 55% as a result of climate change ( ³ ­ ´µ ¶ ·
¸
¶
¹
º » » ¯ ¼
½
¾ ¬ ¿
°
À Á Á Â ²
. 
Due to climate change the Highveld grassland biome 
is expected to undergo significant change that will 
result in loss of habitat for countless species. The 
high altitude of this biome increases it’s susceptibility 
1.2  Climate Change in Relation 
    to Johannesburg
Ã Ä
+ 4° + 10%
TEMPERATURE RAINFALL
to warming effects. Further rises in temperature 
could result in an increase in tree cover due to longer 
growing season (due to the warmer climates) and CO2  
fertilisation.
Policy
Despite its variable topography and economic 
strength, Johannesburg may be more vulnerable to 
climate change than other major cities in South Africa. 
Johannesburg’s structure is fragmented; its utilities 
are privatised and decentralised (Holgate, 2007). This 
means that any climate change programme mandated 
by municipalities within Johannesburg are unlikely to 
succeed. A successful climate change programme 
requires the participation of provincial government 
in partnership with professional organisations that 
understand climate change and are able to operate 
outside the restrictions of the cities fragmented 
structure. Programmes of this nature have not been 
implemented and as a result Johannesburg has made 
very little progress in understanding and mitigating 
climate change (Holgate, 2007). 
+ 80% - 55% +200%
LIGHTNING ACTIVITY BIODIVERSITY POPULATION
Social
The population’s vulnerability to climate change 
is influenced by a number of sociological factors, 
including economic status, access to services and 
infrastructure such as water, electricity, waste, roads 
and health facilities; population migration patterns, 
social history, and community coherence (Burton et 
al, 2004). As less resilient regions are affected by 
climate change and are less able to support their 
inhabitants, Johannesburg may face increased 
immigration, placing additional strain on already 
precarious resources such as water and electricity. 
The population of Gauteng is expected to double by 
2055 with the  majority of the population residing in 
Johannesburg (Landau and Gindrey, 2008). 
Conclusion
As pressure from the growing population mounts, 
existing open space will have to be assessed and its 
value will determine its function on a natural, social 
and economic level.
An ecological study conducted in 2001 revealed 
the unique biodiversity found on the Johannesburg 
ridges and led to a decision by the Department of 
Agriculture, Conservation, Environment and Land 
Affairs to prohibit all development on this land (Ridge 
Policy, 2001).  The preservation of the ridge has 
resulted in the largest open green network in the city. 
These remaining original ridges have created a series 
of fragmented landscapes acting as islands in the 
urban fabric.
We need to identify a distinct spatial condition, in 
this case the ridge or “koppie”, in order to create 
a potential landscape that is in line with the future 
demands of the city. In order to appreciate the 
meaning of these spaces within the present urban 
fabric, it is essential to understand the historical role 
of the Johannesburg ridges and the formation of 
their unique landscape. The Johannesburg ridges, as 
preserved areas provide an ideal platform form which 
to study climate change. Utilising the ridge creates 
the opportunity to re-engage the space and to ascribe 
new meaning to a forgotten landscape.
Å Æ
History of the Johannesburg Ridge
“By understanding how a place has come to be, one 
can respond to it appropriately” (Stutchbury, 2013).
The Witwatersrand Supergroup is a collective term 
for all of Gauteng’s ridges, the Roodepoort Ridge, the 
Magaliesberg, the Bronberg, the Klipriviersberg, the 
Suikerbosrand and the Melville Koppies. The essential 
characteristic defining these topographic features is 
the slope of the site. Any topographic feature in the 
landscape that is comprised of slopes of 5° or more is 
defined as a ridge (Ridge Policy, 2001). 
Landforms are moulded over millions of years. 
Johannesburg is situated on the Kaapvaal Craton, 
which, along with Australia’s Pilbara Craton, is 
one of the oldest on the planet (Carstens, 2012).
The Witwatersrand Supergroup is one of only a few 
exposures of these cratons in the world (Carstens, 
2012). The city’s physical landscape was once at 
the heart of central Gondwanaland, including the 
area which is now called the Cradle of Humankind. 
The entire are was covered by a large, shallow 
body of water known as the Transvaal Sea, which 
left sediments and minerals that would in time 
make this one of the richest resource areas in the 
world (Carstens, 2012). Ripple-marked quartzite 
is evidence of the inland sea which once formed 
the Witwatersrand Basin to the south of the ridges. 
The rippled quartzite rocks are still visible along 
the Witwatersrand ridge millions of years later, as 
illustrated in Fig.6.
Fig.7 shows a cross section of strata through the 
Witwatersrand Supergroup from north to south, 
showing the location of the site within the ridge 
network and  in relation to the Johannesburg city bowl.
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Fig.7 - Cross Section of Witwatersrand Supergroup showing location of site. Original- ( þß          	
       modified by author, 2014)
Fig.6 - Ripple quartzite rock found on the Melville Koppies, evidence 
of the ancient inland sea (Carstens, 2012)
 
Fig.8 - The underlying rock formations of the Johannesburg area (Carstens, 2012). (modified by author, 2014)  
1.3  
In light of climate change predictions and the 
challenges that they pose to the city, the ecological 
function of the ridge makes it a vital green asset. 
The ridge significantly affects the ecology of 
Johannesburg, running across the city as a limited 
biodiversity corridor. Johannesburg’s ridges provide 
extensive soft landscape for water catchment, 
supporting the city’s already exhausted water service 
infrastructure. As storms and flash flooding increase, 
ridges will play a vital role in reducing the damage 
caused by these events.
Experts from the World Health Organisation (WHO) 
collected data on the air quality of 1600 cities from 91 
countries. The results revealed that Johannesburg’s 
air quality is extremely poor due to coal-fired power 
generation and poor environmental governance 
(World Health Organisation, 2014). The Johannesburg 
ridge network functions as an extensive carbon sink 
for the polluted urban air. The heat islands effect 
caused by trapped CO2 is also mitigated by the 
carbon sink.
According to climate change modelling level 
topography will be particularly sensitive to future 
climate change and major extinction in indigenous 
flora and fauna in these areas can be expected (Pfab, 
2001).  In a landscape affected by climate change, 
chances of species survival will be higher on ridges. 




  


ff fi fi

 fl
ffi
 fl

Fig.9 - Conceptual representation of climate change and the ridge 
landscape (author, 2014).
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Fig.10 - Diagram illustrating the mitigation roles of the ridge in the face 
of climate change  (author, 2014).
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Fig.11 - Aerial relief map of Johannesburg and the extended 
landscape (Topography map, GIS WITS Geography Depart-
ment, 2014)
CONTESTED
LANDSCAPE
E F
“Since a settlement can only be understood in 
relation to its surrounding, it implies a study of the 
given natural environment” (Norberg-Schulz, 1985). 
The population of early Johannesburg predates the 
discovery of gold. Fig.12 illustrates several sites of 
archaeological discovery around Johannesburg, 
providing evidence that the ridge has been inhabited 
by humans for tens of thousands of years. The 
elevation of the ridge would have provided a vantage 
point to scout out the surrounding planes for enemies 
and predators. It also provided shelter through natural 
caves and rock overhangs, rich with fauna and flora 
2.1.1 Contested Landscape
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and water sources located along the ridge.
The indigenous occupancy of the land was 
accompanied by a rich culture of rites and rituals - the 
ridge was an important psychological landscape for 
those living on it. Many cultures believe that the sky/
heavens /divine is a sacred concept and any elevated 
topography that brings one closer to this sacred 
concept is by extension deemed to be sacred (Noberg 
Schulz, 1985). The elevated path up a ridge becomes 
a sacred journey literally and figuratively connecting 
man to his respective cosmic realm.
A contested landscape can be defined in terms of 
psychological or physical. 
Psychological
Cohen refers to a contested landscape as “an environ-
ment containing a joint cultural landscape for multiple 
groups, but to which each group ascribes different 
significance and purpose” (Cohen, 2009).
Physical
A physically contested landscape is one where access 
to and control of an areas physical resources is a 
point of conflict between different groups ( Walker, ?).
Fig.12 - Map of ancestral archaeological findings around the Johannesburg area. Original- (R, Manson: 1985). (modified by author, 2014)b c
Ridge Line
The evolution of early Johannesburg, its industrial 
development, rate of urban development and urban 
settlement pattern were greatly influenced by geology 
and mining, following the discovery of gold deposits in 
1886 (DRLA, 1993).  In the early 20th century under 
colonial governance the ridge line was developed, 
catering for wealthy investors and residents, as 
demarcated in the colonial segregation planning. 
As illustrated in Fig.13 the transport networks and 
land development followed the line of the Main reef, 
creating an initial east to west development axis 
(Mubiwa, B. Annegam, 2013).  Between 1900 and 
1910 the axis would shift to north to south, with 
extensive growth of residential suburbs, particularly to 
the north the Witwatersrand ridge. All mining activities 
were located on the south-facing slopes of the ridge. 
This period saw the establishment of residential 
suburbs such as Parktown, Melville, Linden, Ferndale, 
Windsor and Kensington (Mubiwa, B. Annegam, 
2013). 
Some locations were far from the city’s ridges and 
in others were close- Alexandra is located near the 
Juskei floodplain. Affluent suburbs were established, 
exclusively for whites, to the north of Johannesburg. 
Black residents were legally mandated to dwell in 
government provided and owned housing in townships 
to the south of the Witwatersrand ridge. After 20 years 
of democracy in South African the ridge suburbs are 
still largely made up of the same demographics.
Fig.13 - The Historical Development of the Johannesbrug Area. Original- (Source: Fair et al., 1956:35). (modified by author, 2014)
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Current Spatial Condition 
Today outlined ridge areas are either privately 
controlled in the form of declared nature reserves or 
encapsulated under the vast umbrella of public open 
space. The two land types often occur in conjunction 
to one another as seen with the Melville Koppies East, 
Central and West. Melville Koppies Central (50ha) has 
been attributed nature reserve and heritage status and 
entirely fenced and access controlled access. It is rich 
in biodiversity as the vegetation due to this controlled 
access. Melville Koppies West (MKW) (140ha) is open 
daily from dawn to dusk. It is regarded as public open 
space although some parts have heritage status. 
Melville Koppies East (10ha) is also defined as public 
open space, open daily from dawn to dusk, but does 
not have heritage status (Carstens, 2012). The City of 
Johannesburg Metropolitan Municipality defines the 
two terms as follows: 
“Conservation public open space refers to public open 
space which is managed by or on behalf of the council 
for conservation purposes, and includes any nature 
reserve, greenbelt, ravine, bird sanctuary and site of 
historic, ecological or archaeological value” (public 
open spaces by-laws, 2004).
“Public open space refers to any land which is 
set aside in terms of any law, zoning scheme or 
spatial plan, for the purpose of public recreation, 
conservation, the installation of public infrastructure 
or agriculture; or land predominantly undeveloped and 
open and has not yet been set aside for a particular 
purpose in terms of any law, zoning scheme or spatial 
plan” (public open spaces by-laws, 2004).
Public open space lends itself to a plethora of 
landscape types, as illustrated in Fig.14. The West 
Park Cemetery and Emmarentia Dam are both 
defined by local legislation as public open spaces and 
are both man-made landscapes designed to serve 
a specific function for human use (Kruger, 2014). 
The Emmarentia Dam is a public park where people 
can relax, socialise and revitalise body and soul. The 
West Park Cemetery is a cemetery where burials and 
memorials can take place. Melville Koppies West’s 
status as both a public open space and a conservation 
public open space sometimes leads to conflicted 
land use thus making it a contested landscape. The 
preserved Tswana cave, the ridge’s sensitive ecology 
and ancient geology qualifies Melville Koppies West 
as a conservation site. This contested spatial condition 
repeats itself on the Linksfield Ridge in the east and 
Klipriveirsberg near Soweto in the south.
Ownership
The Melville Koppies Precinct (made up of Central, 
East and West) is an extensive green space with 
sensitive ecology. The maintenance of such a large 
portion of land is challenging and City Parks has not 
always had the resources to properly maintain the 
landscape. Since 1959 the maintenance of the Melville 
Koppies Precinct has been undertaken by a private 
body called ‘Friends of the Melville Koppies’, which 
was formed by  a group of neighbouring residents. 
This is a non-profit organisation that aims to preserve 
the natural state of the Koppies and is financed 
through public donations and personal contributions. 
The committee has taken ownership of the Koppies 
and without such voluntary bodies, sensitive 
landscapes such as the Melville Koppies would not 
be preserved. This does however lead to a false 
Fig.14 - Types of public open space surrounding the MKW (author, 
2014)f g
sense of ownership among those who have the time 
and money to take on such activities. The committee 
governs the Koppies by their own set of laws, denying 
access to members of the public that they deem to 
be hindrance or harmful to the Koppies. The general 
public can only make use of this public open space if 
they abide by the rules of this private body. 
Surrounding Context
Ridges were used in the past as buffers between 
different racial groups under colonial spatial 
planning and this segregation was maintained 
during Apartheid. The fragmented nature of our city 
remains evident today and the ridges are one of 
many barriers still separating different communities. 
In its current state the MKW is acting as an island, 
which directly contradicts its role as a public open 
space. This segregation of space and function can 
be seen throughout neighbouring green network, 
as illustrated in Fig.16. The cultural and economic 
diversity of communities within this green network is 
significant and different constituencies prefer to isolate 
themselves.
Cultural Landscape - Different Users
As a public open space MKW supports a diverse set 
of users. Its rich landscape provides a platform for 
several different uses, including, religious, spiritual 
and recreational.  User groups includes the African 
Independent Churches (AICs), traditional healers, 
conservationists, hikers, dog walkers, mountain bikers 
and rock climbers. The MKW embodies different 
meanings to each user group creating a contested 
landscape. These overlapping practices and meanings 
make up the cultural landscape of the MKW.
Ecological Landscape
All user groups utilise the MKW due to its rich ecology. 
The MKW’s rich biodiversity and typography provide 
a resource for all users, from a place to harvest 
traditional medicines to the terrain for mountain biking. 
It is from the sensitive ecology of the MKW that the 
cultural landscape is born. These two concepts are so 
intertwined that if the biodiversity is threatened, so is 
the cultural landscape. MKW ecology is under threat 
from uncontrolled urbanisation, as illustrated in Fig.17. 
Furthermore, climatic shifts are creating an imbalance 
in the ecological framework of the Koppies. 
Fig.15 - The entrance board listing rules and regulations outlined by 
the Friends of M.K. (author, 2014) h i
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Fig.16 - Conceptual map illustrating the fragmented green network 
and its users (author, 2014)
Fig.17 - Mapping of remaining original ridge landscape (author, 2014)
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2.1.2  Cultural Landscape
The purpose of this paper is not to engage in the hotly 
debated concept of culture, but rather to explore the 
complex relationship between culture and nature.
Culture is an extremely difficult concept to define as it 
encompasses all intellectual and spiritual practices of 
a community. As a community evolves so too does its 
culture, which means that the concept of culture is not 
static but rather dynamic and transformative.
Understanding culture within a specific physical 
context can be achieved by exploring the concept of 
the cultural landscape (Page, ?). A cultural landscape 
can be defined as “a set of ideas and practices 
embedded in a place. The ideas and practices are 
what make it cultural; the place is what makes it a 
landscape” (Smith, 2004). Cultural landscapes can be 
urban, rural or wilderness in character and can range 
in size from a small urban space to a region of several 
thousand square kilometres (Smith, 2004). 
Cultural landscapes can encompass a single or 
multiple sets of ideas. Multiple sets of ideas found 
in one place creates layering or overlapping cultural 
landscapes, which leads to the emergence of a 
contested landscape. Understanding a site through 
the concept of cultural landscape ensures that 
both the tangible and the intangible qualities of the 
landscape are revealed. This in turn leads to an 
understanding of the idea of competing meanings and 
identities (Smith, 2004). 
With this in mind it is fundamentally important to map 
the cultural landscape of the proposed site of MKW 
in order to gain some kind of understanding of the 
culture of this particular place and landscape. MKW is 
a good example of a cultural landscape where nature 
is integral to its culture. Through documentation and 
analysis we can formulate a profile of MKW’s cultural 
landscape. This data can then be used as a cultural 
framework that will inform the JCCO to ensure that 
it caters to MKW’s wide range of existing cultural 
practices and ideas.
MKW is made up of a richly layered cultural 
landscape owing to its historic and natural setting. 
Observation of the site’s cultural landscape revealed 
numerous and varied relationships between man and 
nature. One such relationship is that of the African 
Independent Churches. AICs “represent well over 10 
000 independent Christian denominations in Africa....
AICs combine indigenous African traditions with 
Christian beliefs, [emphasising] the biblical warrant 
to include African cultural norms into their modes 
of worship, theology and practice” (Patheos library, 
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The Different Constituencies of the Cultural 
Landscape
Spiritual - African Independent Churches
Relationship to nature
Landscape is a cultural expression that does not 
happen by chance but is created by design as a result 
of human ideologies (Taylor, 2008). The relationship 
between the AICs and ecological landscape, while 
important, has not expressed itself through extensive 
development. The only formal structures found on 
the site are circular concrete plinths on which AIC 
members congregate. This sensitive inhabitation 
reduces the physical impact on the surrounding 
ecology. Fig.18 illustrates the subtle use of landscape 
within the urban environment for sacred rituals, 
showing how people gather and congregate on the 
Koppies. Pray spaces are spherical, aimed to create 
social balance and to erase spatial hierarchies, 
creating an ideal platform for equitable discussion.
The AICs are one of many cultures that spiritualise 
the earth’s elemental substances such as earth, water 
and fire (Tuan, 1974). One of the AIC’s healing rituals 
§ ¨
Fig.18 - Get-se-mani, the mountain of prayer (author, 2014)
© ©
Fig.19 - Imthandazo, a healing ritual involving soil and water (author, 
2014)
ª «
entitled Imthandazo, illustrated in Fig.19, involves 
the physical collection of soil and water from the 
Westdene spruit which runs through the MKW site. 
The use of soil and water incorporates the physical 
landscape into the ritual. This highlights the symbolism 
attached to the natural elements found on the site. 
The relationship between tangible and intangible 
intensifies the ritual setting. The AIC’s sustainable use 
of physical resources has allowed for these rituals to 
be performed for over 40 years. 
Myths and Rituals 
One of the AIC members expresses the spiritual 
importance of the MKW, saying that “this place brings 
us closer to God” (Phillip, 2014). ¬ ­® ¯ ® ° ± ® ² ³ ° ´ ±
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The movement along, through and within the natural 
landscape of the MKW creates a series of paths 
similar to those constructed in sacred architecture. 
Typically they involve a departure from everyday life, a 
journey along a defined route, the arrival at the sacred 
place, and their return to everyday life, presumably 
changed by the experience. 
Fig.20 shows a worshipper transporting a drum used 
in worship ceremonies on the MKW. 
These drums are called Ghubho. Fig.21 illustrates the 
heating of the drums - heating the animal hides form 
which form the surface of the drums helps to tune the 
instrument. This exercise requires the collection of fire 
wood from the site. The natural landscape used by 
the AICs begins to resemble an informal architectural 
landscape with clearings acting as ‘rooms’. The main 
Sacred Setting
Departure Point
Fig.20 - The vertical dimension of the sacred landscape (author, 2014)
È É
Solitary
Men
Man-made clearings - Social
Men / Women
Concrete slab - Worship
Men + Women
Fig.21 - Heating of the Gubho (author, 2014)
Ê Ë
room would be the worship circle, ‘furnished’ with 
concrete slabs. Smaller clearings (rooms) are used for 
other ritualise such as heating the drums, for social 
activities, solitary reflection and prayer. All ‘rooms’ are 
connected by a network of paths. 
Environmental Phenomenology
“Ritual, to be effective, needs to be performed within 
a sacred setting, whether it is a simply demarcated 
space or an immense temple. Without this sacred 
setting, the ritual has no context and thus loses its 
meaning” (Barrie, 1996). 
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Harvesting - Traditional Healers
Medicinal plants are widely used by the African 
population. “The use of traditional medicine is not 
confined to rural, low-income groups, but also prevails 
in urban areas” (Wiersum, 2006). The MKW’s plethora 
of flora and fauna makes it an ideal site for harvesting 
Fig.22 - An example of the 
environmental phenomenology 
experienced by worshippers on 
MKW (author, 2014)
÷ ø
natural resources used in the making of traditional 
medicines. The region is a popular harvesting ground 
for the city’s traditional healers. Increased demand 
for traditional medicines has led to “the intensive 
harvesting of wild medicinal plants” resulting in 
overexploitation and posing a serious threat to the 
biodiversity of the MKW. 
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The MKW forms part of an educational tour offered 
to Johannesburg learners on a bi-weekly basis. The 
MKW is an educational resource for the surrounding 
tertiary education institutions. 
Threats to the Cultural Landscape
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Fig.23 -Psychological threshold between the ecological and cultural 
landscape (author, 2014)
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The ridge is one of the few surviving natural original 
landscapes left in the city of Johannesburg. The 
term original landscape refers to the indigenous flora 
and fauna of the region. The importance of these 
biodiversity hotspots cannot be understated as they 
play a crucial role in Johannesburg’s ecosystem. 
The ridges are composed of spatially heterogeneous 
conditions that provide a greater diversity of potential 
occurrences of flora and fauna than homogeneous 
landscapes and it is for this reason that the 
conservation of these areas has become a priority for 
Gauteng (Ridge Policy, 2001). The ridges form part of 
a larger network referred to as natural corridors, but 
each ridge can survive in isolation as well. 
The ridge systems in Gauteng represent particularly 
vital natural corridors as they function both as wildlife 
habitat, providing resources needed for survival, 
reproduction and movement, and as biological 
corridors, providing for movement between habitat 
patches.  Both functions are potentially critical to the 
conservation of biological diversity as the landscape 
becomes increasingly fragmented into smaller, more 
isolated patches as illustrated in Fig.5 (Rosenberg et 
al., 1997).
Ridges are particularly suitable for providing a future 
refuge for biodiversity in an urbanized landscape 
as they function as islands even within a natural 
landscape due to their structural and environmental 
isolation (Samways & Hatton, 2000).  Furthermore, 
according to climate change modelling, level 
topography will be particularly sensitive to future 
climate change and major extinction in indigenous 
flora and fauna in these areas can be expected 
(Rutherford et al., 2001).  As such, in a landscape 
affected by climate change, chances of species 
survival will be higher on ridges. 
Varied topography is recognised as one of the 
most powerful influences contributing to the high 
biodiversity of southern Africa.  The interplay between 
topography and climate over a long period of time has 
led to the evolution of a rich biodiversity (Samways 
& Hatton, 2000). Landscapes providing multiple 
micro-climates due to the high geomorphological 
heterogeneity support a greater spectrum of plants 
and animals than uniform landscapes. A ridge 
provides north, south, east and west slopes at varying 
falls and altitudes. The individual slopes have distinct 
soil conditions, light qualities, temperatures, runoff 
and nutrient content. The microsites created by the 
heterogeneity are made even more variable on a 
seasonal and daily basis (Samways & Hatton, 2000). 
Variations in aspect, soil drainage (Burnett et al., 
1998) and elevation (Primack, 1995) have been found 
to be especially important predictors of biodiversity.
A thorough ecological analysis of the site is imperative 
and should guide the designer to a holistic, sensitive 
and responsive design. Mappings of the site help the 
designer to learn from the site’s natural formations 
and patterns within the landscape. The extent to which 
I have mapped the natural makeup of the site reflects 
my belief that the relationship between architecture 
and nature needs to be symbiotic. I have included 
a number of maps highlighting important elements 
that will influence the placement of a building in this 
sensitive landscape.
Fig.24 - Illustrating suggested urban species movement corridors. 
The red represents the reduced remaining original ridge landscape.  
(Original- Topography map, GIS WITS Geography Department, 
2014) (author, 2014)
2.1.2  Ecological Landscape
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Fig.25 shows the juxtaposition of northern and 
southern landscapes. The warmer northern aspects 
support the growth of woodlands, while the southern 
slope supports a harsher rocky, grassland terrain. It 
is also important to note the change of ecology from 
the bottom of the ridge to the top, clearly showing 
the formation of microsites with respect to varying 
altitude and slope (Samways & Hatton, 2000). What 
is important to associate with this map and section is 
the different fauna species that are attracted to these 
very unique biomes, and the networks in which these 
fauna species navigate. The woodland biomes are 
home to various bird, insect and butterfly species due 
to the presence of pollen and fruit. These ecological 
corridors need to be understood when considering the 
placement of the JCCO.
The ecology plan (Fig.26) illustrates the relationship 
between the natural vegetation and topography. 
The warmer northern aspect support the growth 
of woodlands, while the southern slope supports a 
harsher rocky, grassland terrain. The flatter topography 
boasts an array of grassland biomes, and the 
vegetation surrounding the spruit is a mix of forest 
species. 
The Johannesburg ridges are home to a variety of 
vulnerable species such as types of bats, birds and 
hedgehogs. The variable microclimate conditions 
and vegetation on the ridge supports a vast array of 
invertebrate species. The Johannesburg ridges boast 
a far more diverse insect population than the flat 
highveld (Samways & Hatton, 2000). 
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Fig.25 - Ecology section through the MKW (author, 2014)
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Fig.26 - Ecology plan of the MKW (author, 2014)
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Fig.27 - Intervention scale illustrating natural landscape element 
map (author, 2014)
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In a natural landscape the form of the building 
should reflect the surrounding topography. Mapping 
the various topographies and elevations of MKW 
highlighted important elements that would influence 
the placement of the JCCO in the sensitive landscape. 
The mapping shows the natural runoff of the site and 
where water catchment would be viable. Illustrating 
the different topographic elements and orientation 
begins to influence the positioning of the JCCO.
The Melville Koppies preserve, within the urban 
environment, preserves the biological heritage which 
shaped the lives of our ancestors thousands of years 
ago. The flora and fauna that exists there today is 
the same flora and fauna that provided shelter and 
sustenance to our ancestors. This once abundant 
landscape is now in serious danger of being erased 
from our urban environment. As a result of relentless 
urbanization, alien vegetation and climate change, 
only 38% of the natural ridge vegetation remains 
intact. A report completed in 2009, titled City of Joburg 
Biodiversity Strategy and Action Plan, outlines the 
main problems impacting the survival of the ridge 
biome, such as the incomplete knowledge of which 
ecological sensitivities remain on ridges and the 
fragmentation of, and loss of connectivity between 
open spaces (City of Joburg, 2009). An interview 
with City Parks ecologist John Kruger confirmed this, 
and he expressed concern over the lack of research 
programmes or facilities to address this problem. 
It is sufficient to say that we do not know with any 
certainty whether the Johannesburg ridge ecosystems 
are surviving or if they are beyond repair as these 
fragmented islands continue to shrink.
The limited of use of the MKW might lead to the 
conclusion that the ridge is a failure under the title 
of public open space. While the MKW does support 
cultural (sacred, historical, knowledge) and  ecological 
(nature, climate, research) landscapes, these activities 
do not carry enough weight to justify its continued 
existence as a public open space and this in turn 
makes the area vulnerable to unchecked development. 
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Fig.28 -The four sustainable design perspectives. (author, 2014)
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In order to ensure that we provide a future for 
humankind we need to make provision for sustainable 
development. Sustainability is a simple principle.  
“Everything that we need for our survival and well-
being depends, either directly or indirectly, on our 
natural environment. Sustainability creates and 
maintains the conditions under which humans and 
nature can exist in productive harmony, that permit 
fulfilling the social, economic and other requirements 
of present and future generations” (United Nations, 
1987).
The MKW has illustrated how our culture reflects how 
we value, inhabit and utilise our natural environment. 
The growing human population and increased 
consumption are having a significant negative impact 
on the natural environment and this is exacerbating 
climate change. Quite simply our current cultural 
practices are unsustainable. Never before in the 
history of humankind has there been a more urgent 
need for broad-scale change in thinking and practices 
that are causing climate change. 
A study on human behaviour completed by the Centre 
for Conservation Biology at Stanford University 
concluded that what is urgently needed is a “better 
understanding of human behaviours and how they 
can be altered to direct humanity toward a sustainable 
society before it is too late’”(Doppelt, 2009). Without 
fundamental shifts in our assumptions, beliefs and 
practices, climate change will continue to worsen. 
The building sector is the largest contributor to 
climate change. It emits up to 3% of global annual 
greenhouse gas emissions and consumes up to 40% 
of all energy (UNEP, 2009). Sustainability is important 
to making sure that we have and will continue to 
have, the water, materials, and resources to protect 
the environment and by extension to promote human 
health. Sustainable development is now mandated 
by local, national and international governments, 
and is a focused area of development for many 
industries. The field of architecture has responded by 
establishing a sustainable performance-based building 
institution. Purely performance orientated sustainable 
approaches to design have been implemented by 
architectural governing bodies such as The Green 
2.2.1 The Relationship between   
     Climate Change and 
     Sustainable Architecture
Z [
In order to integrate sustainable technologies and 
existing world views sustainable architecture needs 
to acknowledge and incorporate both the cultural 
context and the ecological composition of the site. If 
this is accomplished then the proposed architectural 
intervention will become an agent of change, providing 
the necessary paradigm shift required to address 
climate change.
Due to the negative impact of building, architecture 
needs to accept more responsibility for the site’s 
ecosystem. We have already established the building 
sector’s role in climate change. At this point it is 
important to reiterate that climate change affects 
different regions in different ways. Therefore the 
first step in designing a sustainable architectural 
intervention is to understand the ecological 
composition of the site and how this is may be 
affected by climate change. The ecology of the site 
should inform the building’s design. This will ensure 
that any technologies used on the site are appropriate 
and will contribute to sustaining the region.
Architecture’s role needs to engage a broader 
discourse and extend into the field of culture, 
shifting the way in which we build, occupy and use 
buildings, and in turn change human behaviour. I am 
proposing a site-specific architecture that seeks to 
merge in harmony, not only the sustainable physical 
performance of design, but the cultural context as 
well - an integrated approach that overlaps different 
disciplines such as technology and culture, in order 
to respond to the larger problem of climate change 
(Dekay, 2011).
Therefore I have decided to adopt DeKay’s Integral 
Sustainable Design theory, which focuses on 
performance but allows for the inclusion of ecology, 
and culture and experience. Exploring and combining 
different fields of knowledge stimulates new insights 
by highlighting neglected areas of investigation and 
unexplored relationships, in this case the cultural and 
ecological landscape of the MKW (DeKay, 2011). 
Applying these new insights places architecture in the 
larger context of ecological, experiential and cultural 
sustainability, allowing us to better understand the 
non-technical perspectives on sustainability, while still 
adopting current sustainable technologies (Dekay, 
2011).
Building Council of South Africa (GBCSA). The 
GBCSA has compiled a set of sustainable design 
criteria called the Green Star SA rating tools. These 
rating tools refer only to the physical performance of 
a building without acknowledging the cultural context. 
As a result sustainable design has become purely 
functional, focusing more often on sophisticated 
technologies and green materials as the only 
solution to an environmental problem and ignoring 
the essential social aspect of environmental change. 
The aim of this paper is not to discredit this design 
approach but rather to highlight the importance of 
including subjective perspectives such as personal 
experience and more importantly culture. 
Architecture that is purely a response to building 
performance is inadequate due to the complex 
problems that climate change presents, such as the 
need to change embedded unsustainable cultural 
practices and to repair a damaged environment. The 
question that this raises is how do we broaden the 
concept of sustainable architecture so that it responds 
to performance and includes the social and ecology 
dimensions of context?
\ ]
2.2.2  Integral Approach
“Contemporary Integral Theory, especially as outlined 
in the works of Ken Wilber.... attempts to create a 
comprehensive framework for understanding the com-
plexity of multiple, competing theories, methods and 
products of any human knowledge domain” 
(Dekay, 2011). 
The Integral Theory is complex but can be simpli-
fied into four quadrants that intersect individual and 
collective phenomena with objective and subjective 
knowledge. (Dekay, 2011). Accredited to, Professor 
Mark DeKay a specialist in energy and environmental 
issues in building and urban design, integral sustain-
able design has reintroduced the four quadrants as a 
framework for the architectural discipline (as seen in 
Fig. 29). The strength of this approach is that by focus-
ing on integrating performance, systems, experience 
and culture it challenges us to contemplate multiple 
perspectives (Dekay, 2011).
Due to the complex nature of the MKW’s cultural 
landscape and the valuable diversity of its ecology, as 
well as the unique challenges presented by the effects 
of climate change on this region, the integral approach 
is the most suitable design theory for any architectural 
intervention to be placed on the site.
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Fig.29 -The four sustainble design perspectives. Original image by 
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 This approach to design begins to resonate 
with existing beliefs and practices in order to 
implement sustainable behaviours or mind sets 
(Dekay, 2011). 
The precedents are explored through concepts from 
the quadrants of the integral theory neglected by 
current sustainable approaches. 
Relationships to nature - The fitness to site and 
context 
An important principle of performance-orientated 
sustainable design is that it provides an adequate 
response to context. The Leadership in Energy and 
Environmental Design (LEED) places emphasis on 
site selection, building orientation, protection and 
restoration of natural habitat, maximising open space 
and stormwater design (LEED, 2012). The SANS 
10400 XA focuses little attention on sustainable 
approaches and strategies to site response.
Revisiting the concept of cultural landscapes, 
approach to site needs to include the set of ideas 
and practices embedded in a place. Integrating the 
physical and cultural landscape develops a response 
to site that can encode cultural meaning that 
communicates to the appropriate users. A focus on 
cultural landscape begins to talk about approach to 
site as an act of environmental place-making - design 
committed to connecting to nature (Dekay, 2011).
Ando describes this idea as the process which seeks 
out an essential logic inherent in a place.
“The architectural pursuit implies a responsibility to find and draw 
out a site’s formal characteristics, along with its cultural traditions, 
climate, and natural environmental features, the city structure that 
forms it’s backdrop, and the living patterns and age-old customs 
that people will carry into the future” (Ando, 2009).
An architecture respecting the existing context, 
physical and cultural, possesses the power to 
propose a new landscape. Through understanding 
the context’s relationships between the ecological 
and cultural landscapes, architecture can respond in 
a way that maintains both. In the context of the MKW, 
the ecology and cultural practices are interconnected 
and changing one would compromise the integrity of 
the other. The complex layering of different cultures 
from spiritual, to harvesting, to recreation, all of which 
have different implications to the ecological landscape, 
need to be acknowledged to ensure sustainability. 
2.2.3  Case Studies
fl ffi
Case Study
OR Tambo Environmental & Narrative Centre 
- Newtown Landscape Architects and Tunda Oluwa
Benoni, Johannesburg, South Africa
Performance
2004
The OR Tambo Environmental & Narrative Centre is 
a rehabilitation of the Leeupan and Esselen Pan 
wetlands. It boasts an environmental education 
centre, recreation facilities and administration for the 
Ekhurleni council (Momberg, 2012). 
The first phase of the project addressed the damaged 
ecological landscape. The ecology was damaged 
by the surrounding community’s unsustainable 
resource consumption and this called for the 
urgent bioremediation of the pan and the site’s 
indigenous vegetation. Through acknowledging and 
understanding the relationship between the ecological 
and cultural landscape of the Leeupan region, the 
architectural intervention was able to re-engage 
this relationship. Part of the plan to rehabilitate the 
indigenous flora and fauna included urban farming 
initiatives (Momberg, 2012). This means that the 
community has access to outlined portions of land 
on which to practice sustainable farming methods, 
while at the same time preserving the natural ecology. 
A medicinal garden has been integrated into the 
indigenous landscape (shown in Fig.35) allowing for 
the continuation of existing cultural practices, while 
ensuring the sustainability of the ecological landscape. 
The environmental Centre is made of three pavilions. 
Each pavilion was seen as an opportunity to utilise 
different traditional construction methods, integrating 
sustainable building methods with the cultural context. 
These methods included rammed earth wall, straw 
bale wall and cob earth floor construction (Fig.31) 
(Momberg, 2012).  The straw bale walls were 
plastered with cow dung and mud by women from the 
neighbouring community, integrating local skills and 
labour (Momberg, 2012). 
Stormwater management is expressed through a 
series of cascading natural retention ponds (FIg.30). 
Site runoff is controlled and collected through the 
sensitive manipulation of the existing slope, making 
water a constant element along the journey of the site 
(Fig.32). This illustrates how sustainable solutions can 
also be experiential tools linking the user to the natural 
cycles of landscape.
The building gently steps down the natural slope of 
the land, with carved out terraces providing public 
courtyards of different scales (Fig.34). The site is open 
to the surrounding community and welcomes visitors 
from all walks of life. These terraces create points of 
encounter between the community and visitors from 
all over the country, providing an opportunity for these 
disparate groups to share world views. 
“Cultural significance and meaning arises from 
dialogue among members of a society or group” 
(DeKay, 2011). This has been achieved by the OR 
Tambo Environmental & Narrative Centre through 
its use of terraces functioning as in-between spaces 
for potential dialogue. The JCCO will incorporate 
in-between spaces to facilitate a similar platform for 
dialogue.
  
Fig.30 - Man-made natural pool retention (author, 2014) Fig.32 - Photograph illustrating the constant presence of water along 
exterior walkways (author, 2014)
Fig.31 - Local building methods, namely rammed earth construction 
(author, 2014)
! "
Fig.33 -  The sensitive placement of buildings nestled in the landscape 
(author, 2014)
Fig.34 -  Photograph illustrating extended public courtyards for local commu-
nity members and visitors to interact (author, 2014)
Fig.35 - The communal medicinal garden on site (author, 2014)
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Case Study
Ise Shrine
Local Japanese artisans and carpenters
Ise City, Japan
Living Buildings / Myths and Rituals
700BC - present day
The Ise Shrine is a 1 400-year-old a sacred temple 
located in Japan. The significance of the shrine is 
its assembly and disassembly ritual, which takes 
place every twenty years. The 20 year life cycle of 
the building expresses the natural properties of the 
materials used in its construction. The shrine is built 
from thatch and timber grown in the surrounding forest 
(Svend, 1999). The ritual of unbuilding consists of 
dismantling the timber pole structure and re-using it in 
the construction of new, less significant shrines. Any 
metal used in the construction is melted down and 
recycled (Svend, 1999).
A common commercial building trend in Johannesburg 
is to build with durable materials such as brick, 
Living Buildings / Myth and Rituals
Living buildings treats the natural equilibrium of nature 
as fragile. This design approach views each building 
as an act against nature. Buildings transform the 
earth by covering it and making it sterile. This design 
approach holds the view that a building is a parasite 
(Guy and Farmer, 2001). This radical approach 
acknowledges the negative impact of constructing a 
building and raises as a possible solution the question 
of ‘unbuilding’. The landscape must be able to 
restore its self to its original ecological condition and 
therefore the building design must include aspects 
of disassembly and removal. This ensures that the 
building fits into the natural cycle of creation and 
destruction (Svend, 1999). 
Building and unbuilding refers to an emerging 
discipline termed the life cycle of a building. This 
involves designing buildings to facilitate disassembly 
and material reuse to minimize waste, energy 
consumption, and associated greenhouse gas 
emissions (Life cycle Construction Resource Guide, 
2008). A balanced approach of construction and 
deconstruction of a building begins to talk to a 
ritualistic process of making and unmaking. Engaging 
with the complete life cycle of a building enables 
people to form a compelling relationship with a 
building’s function and materials, making visible how 
human existence and culture is interconnected with 
living systems (DeKay, 2011). 
steel and concrete. The manufacturing and disposal 
of these unnatural materials produce the majority 
of the built environment’s carbon emissions. The 
constant rebuilding of the Ise shrine has exponentially 
increased its life cycle (Svend, 1999). The 20 year 
building cycle allows several generations to witness 
the building and unbuilding process. The workmanship 
and skills of the local shrine craftsmen is passed 
down from one generation to the next. This cycle of 
knowledge ensures the preservation of local traditional 
values and artistry (Svend, 1999).
The concept of unbuilding is particularly relevant to 
Johannesburg as its rapid urban sprawl eradicates 
the urban ecology, threatening the last remaining 
original landscapes, in this case the ridge. Building 
and unbuilding allows the ecological footprint to be 
rehabilitated. The dismantling of the structure and 
the ritual of rebuilding connects people to the natural 
cycles of materials and nature. The passing down of 
beliefs and construction skills through this process 
are crucial in the search for sustainability in the 
local building industry, as well as for respecting and 
preserving local culture.
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Fig.36 - Diagram of the different building elements of the Ise Shrine.     
(Anon, 2012) 
Fig.37 - The ritual of the local collection of building materials (anon, 2014)
Fig.38 - Photograph of the impeccable craftsmanship of the Ise Shrine (Smith, 2014)   
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Energy, water, materials efficiency / Environmental 
Phenomenology
Phenomenology refers to the experiential 
characteristics of space. Juhani Pallasamaa states 
that “every touching experience of architecture is 
multi-sensory; qualities of matter, space, and scale are 
measured equally by the eye, ear, nose, skin, tongue, 
skeleton and muscle”. (Pallasmaa, 2008).
Environmental Phenomenology in sustainable 
architecture refers to the “multi-sensory experience 
of architecture that expresses nature and the natural 
cycles of the living world” (Dekay, 2011). This is 
particularly applicable to the rich phenomenology 
that can be found in the spaces where the AIC gather 
on MKW. A profound aesthetic experience can be 
translated into a design that displays and celebrates 
the earth’s natural elements, cycles and seasons 
(Dekay, 2011).
There are countless examples of buildings which 
fail to respond to the natural environment of the site, 
and in doing so separate people from nature.  The 
JCCO will be designed to connect users with MKW’s 
natural context, acting as an extension of landscape. 
“The embodied experience of nature and architecture 
forges a human psychological connection to place”  
(DeKay, 2011). The JCCO should strive to express 
ecological cycles such as the changing of the seasons 
and shifting weather patterns in order to afford people 
the opportunity to become more aware of their natural 
environment and to re-establish a relationship to it.
Sustainable building principles stipulate the use 
of natural and renewable resources. These serve 
the dual function of reducing the building’s carbon 
footprint and thermal performance. As outlined above 
we need to include the experiential elements of 
materiality. “Natural material expresses its age and 
history as well as the tale of its birth and human use. 
The patina of wear adds the enriching experience of 
time”. (Pallasmaa, 2008).
Architecture that allows nature to invade reawakens 
the relationship between man and nature. Ando 
expresses this idea best when he says, “when 
water, wind, light, rain and other elements of nature 
are abstracted within architecture, the architecture 
becomes a place where people and nature confront 
each other under a sustained sense of tension. I 
believe it is this feeling of tension that will awaken the 
spiritual sensibilities latent in contemporary humanity” 
(Ando, 2009). 
Any architectural intervention placed on the MKW’s 
rich ecological landscape will need to integrate nature 
and building in order to celebrate the sites diverse 
landscape and encourage users to engage with it.
( )
Case Study
ASU Polytechnic academic buildings
Lake Flato Architects
Arizona State, Texas, USA
Energy, water, materials efficiency / Environmental 
Phenomenology
2009
The ASU Polytechnic academic buildings are 
integrated into an existing campus. The architects 
decided to design the new buildings to stand 
independently of the old. A series of outdoor 
courtyards and open-air atriums seamlessly link the 
old with the new buildings. “The campus is designed 
through an inside out methodology, consisting of a 
dense network of linear buildings interconnected by 
arcades, portals, atria, and landscaped courtyards. 
This new campus typology responds to its desert 
climate and context, richly connected to its 
environment” (AIA, 2009). The campus courtyards 
and circulation serve the dual function of reducing 
the need for daylight lighting as well as connecting 
students to the natural environment. 
The hydrological cycle of the site has been brilliantly 
expressed through the habitat restoration and 
landscape design. Stormwater is managed entirely 
on the surface through a series of visible channels 
(AIA, 2009).  The stormwater management system 
was designed to take on the existing floodplain of the 
site, transforming each courtyard and path into an 
experience of the site’s natural water runoff. 
The material palette of the new buildings was selected 
for its inherent durability and weathering properties. 
The aging of materials begins to reflect the tones and 
atmosphere of the surrounding desert context. The 
architects have invited nature to inhabit the building 
structure in the form of growing screens. The growing 
screens are planted with indigenous climbers, blurring 
the threshold between architecture and nature (Fig.39 
and Fig.43). Photovoltaic panels are also used as 
shade structures, illustrating how technology can 
be functional as well as experiential (AIA, 2009). 
The combination of water running water, nature 
invading the building, the sunlight trickling through 
the weathered steel screens and photovoltaic panels, 
and the slow weathering of the building materials 
represent the environmental phenomenology of the 
site (AIA, 2009). This is an example of architecture 
that constantly interacts with nature and forms 
relationships between the user and the surrounding 
environment.
The JCCO will likewise aim to bring users closer to 
the natural environment by allowing the MKW’s unique 
ecology to invade the structure.
* +
Fig.39 - A series of climbing screens extends the ecological landscape 
blurring the threshold between architecture and nature (Timmerman, 2012)
Fig.40 - Weathered screens filters 
daylight (Timmerman, 2012) 
Fig.41 - Outdoor circulation (Timmerman, 
2012)
Fig.42 - Ephemeral path of water connect-
ing users to the site (Timmerman, 2012)
Fig.43 - Beautiful patterns of light leaking through weathered steel 
shading screens (Timmerman, 2012), -
Sustainable architecture requires the use of 
sustainable technologies, but to create an architectural 
intervention that will influence people’s behaviour 
requires the integration of culture into the design. 
The precedent studies have shown how sustainable 
architecture that accommodates both objective 
and subjective perspectives establishes a stronger 
relationship with it’s surrounding ecological and 
cultural landscapes.  
The JCCO is designed to facilitate interaction between 
culture and environment, where the architecture 
provides a platform upon which these two phenomena 
can continually redefine each other. This allows 
the JCCO to develop new roles and create new 
meanings for its context.  Paying homage to MKW’s 
palimpsest landscape, that is to say its rich history of 
human settlement, the JCCO is designed to consider 
both the act of making and unmaking, reflecting 
the movements of the many generations that have 
come and gone from the site. What remains after 
disassembly is intended to become an extension of 
the site, preserving the ecological landscape and 
extending the existing cultural landscape.
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Fig.44 - MKW’s ecological landscape (author, 2014)
Context and Site 
Analysis
CHAPTER 3 - CONTEXT AND SITE ANALYSIS
3.1 Site Selection           64
3.2 Urban Scale - The Surrounding Green Network       66
3.3 Precinct Scale - The Melville Koppies Precinct       72
3.4 Architectural Scale - Melville Koppies West        82
e f
The Witwatersrand refers to a group of ridges that 
act as an important watershed. Its northern slopes 
drain into the Indian Ocean while the southern slopes 
drain into the Atlantic (Clarke, 1987). Forming part 
of the Witwatersrand ridge network are the Melville 
Koppies in central Johannesburg. This ridge has been 
identified as an area of importance for the reasons 
stated below. 
Motivation for site selection
Historical Value
The ridges have served as a cultural and sacred 
landscape for the indigenous people of Johannesburg, 
from the San in the Middle Stone Age to the Tswana 
people in the Late Iron Age to today (Manson, 1987). 
Melville is one of the last ridges containing physical 
evidence of ancient Johannesburg civilisation and 
needs to be preserved.
Ecological Value
As illustrated in Fig.47 the Melville Koppies is located 
at a crucial point of the cities larger Biodiversity 
corridor. Loss of this habitat could result in the 
severing of the entire East -  West Biodiversity corridor 
in the city. 
Cultural Value
The Melville Koppies west natural environs provides a 
diverse landscape which satisfies multiple user groups 
and  is currently under performing under the title of 
public open space. It has been plagued with loss of 
habitat and increasing criminal activity.
Accessibility
The site is in close proximity to the CBD and several 
education institutes. It boasts the likelihood to have a 
strong relationship with its surrounding green network.
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3.1 
Fig.45 - Drawing of Johannesburg in it’s regional context  (Origi-
nal- GRCO, 2012, modified by author, 2014)
Fig.46 - Gauteng topographic map (Original- GRCO, 2012, modi-
fied by author, 2014)
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Fig.47 - Context map illustrating the position of Melville Koppies 
within the Johannesburg ridge network (Original- Topography map, 
GIS WITS Geography Department, 2014, modified by author, 2014)
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3.2 
Transport Network
Movement Corridors and Nodes
The JCCO is positioned on Beyers Naude Drive, a 
major north - south arterial route for the city of Johan-
nesburg. The JCCO is placed along the Rea Vaya 
transport grid, connecting it to the surrounding tertiary 
institutions (WITS and UJ), the city and Park station.
Fig.48 - Aerial of urban scale illustrating the exist-
ing transport nodes (Original- Joburg City Council 
2014, modified by author, 2014)
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Different Types of Green open spaces
The larger green network of the Melville Koppies pre-
cinct is extensive, as is made up by public and private 
owned land. The network, if connected through a 
common framework, could provide an opportunity for 
a multifunctional landscape.
Fig.49 - Aerial of urban scale illustrating the existing categories 
of green open space (Original- Joburg City Council 2014, modi-
fied by author, 2014)
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City Landmarks / Lightning Conductors
1. Sentec Tower
2. SABC headquarters
3. Hillbrow Tower
Surrounding points of interest
4. Westdene Dam
5. Apartheid police wives shooting range
6. Beacon, highest point of the koppies
7. Visual link with motorists
8. Ancient Tswana settlement
9. Emmarentia dam and botanical gardens
Line of sight
Ridge line
Land marks
Points of interest
Views and Visibility
Views and Visibility
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² Weather Observation and Monitoring 
Tower provides the opportunity to physically study and 
record emerging weather patterns, specifically the 
occurrence of lightning. The tallest structures of the 
cities built environment have been mapped to inform 
the position of the tower observation deck, as 
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Fig.50 - Map of Visual links to city landmarks and 
immediate context (author, 2014)
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Fig.51 - Panoramic photograph of the Johannesburg city skyline 
from the MKW (author, 2014)
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Precinct Framework Outline Scale Comparison Urban Hydrology Network
Green Axis
Fragmentation
Rivers
2,5km radius
3.3 Precinct Scale
Urban Framework Outline
Outline area of importance
Fig.52 - Diagram of scale comparison of the proposed urban 
framework area (author, 2014)
Fig.53 -  Aerial of Precinct scale outlining the framework area (origi-
nal- Joburg City Council 2014, modified by author, 2014)
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Urban Framework Overview
Existing Points of interest and Activities
1. Emmarentia Dam
- Rowing Club  - Recreation Park
2. Emmarentia Environmental Centre
- Environmental Library 
- Restoration Nursery
3. Marks Park
- Sports facilities - Sports grounds
4. Westpark Cemetery
- Burial Facilities
5. Melville Koppies West
- Walking Routes - Pray circles
- Lookout point - Heritage sites
6. Melville Koppies Central (National Nature Re-
serve)
- Walking Routes - Education Hut
- Lookout point - Heritage sites
7. Melville Koppies East
- Walking Routes - Lookout point
8. UJ Sports Grounds
- Sports facilities - Sports grounds
9. Padda Dam
- Recreation
10. UJ Stadium
- Sports facilities - Sports grounds
11. Westdene Dam
- Fishing Club  - Recreation Park
12. Recycling Depot
- Recycling Facility - Landfill
Green Axis
Fragmentation
Rivers
2,5km radius
Existing Framework 
Overall
Point of interest
The existing framework contains numerous places of 
cultural, recreational or ecological value. At present 
these facilities and resources act in isolation. This map 
locates possible partnerships between the JCCO and 
the surrounding communities and green network.
Fig.54 -Aerial of urban scale outlining key points of interest (original- 
Joburg City Council 2014, modified by author, 2014)
( )
Sophiatown
Melville
Emmarentia
Albertville
Westdene
* +
1. Trevor Huddlestone Memorial Centre
Established in 1999, the Centre has run cultural and 
community development programmes for 15 years. 
Opportunity for green business skills development 
programmes for the developing suburbs of 
Sophiatown and Albertsville.
2. Abandoned City Council Compost Depot
The city councils compost depot was abandoned 
in the early 90’s and has become an overgrown 
wasteland. The grounds have created an incubator for 
invasive plant species to flourish compromising the 
integrity of the natural ecology surrounding it.
3. 20th Century Shooting Range
Established in 1999, the Centre has run cultural and 
community development programmes for 15 years. 
The abandoned shooting range is beyond ecological 
repair and is currently used as a collection point when 
clearing the MKW of invasive plants.
4. Proposed Site- JCCO
The Proposed Site is positioned along existing routes 
and has the potential to become a destination or an 
experience along a journey. It is at a critical point 
within the proposed urban precinct to act as a catalyst 
where spaces of encounters that can be mediated 
by nature and introduce a discussion about climate 
change would thrive.
5. Melville Koppies Central- National Reserve
The private reserve provides a rich classroom for 
historical, archaeological and geological education. 
The education hut needs to be upgraded to cater 
for the growing demand for environmental education 
(Delta Park interview, 2014). 
6. Beyers Naude Dr (North - South Transport 
Corridor)
Beyers Naude Drive is a major North - South arterial 
route for the city of Johannesburg. The section of road 
bordering the site is extremely congested with traffic 
with neglected pavements and no parking provided.
Private Green Space
Public Green Space
Rea Vaya Route C4
Rea Vaya Bus Stop
Map Key
Existing Framework 
Phase 1 
Key Issues and Opportunities
Fig.55 - Aerial of urban scale outlining key issues and opportunities, 
phase 1 of the urban framework (original- Joburg City Council 2014, 
modified by author, 2014)
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1. Emmarentia Dam
The Emmarentia Dam and it’s surrounds was given to 
the city by Geldenhuys in 1939. The Dam and Public 
Park are currently under threat by a high end hotel 
development proposal (Carstens, 2014).
2. Johannesburg Botanical Garden Herbarium and 
Library
The herbarium houses 5532 indigenous and exotic 
pressed plant specimens, next to the herbarium, 
the seed room houses seed collections from 
other Johannesburg City parks. Opportunity for a 
partnership for research collaboration and resource 
sharing.
3. Damaged Ecology
Emmarentia Wetlands boasts an extensive indigenous 
population of both plant and bird species.  Invasion 
vegetation species Bugweed and Black Wottle have 
transformed the wetland into a marshland of sludge 
and bacteria (Carstens, 2014).
4. Proposed Site- JCCO
The Proposed Site is positioned along existing routes 
and has the potential to become a destination or an 
experience along a journey. It is at a critical point 
within the proposed urban precinct to act as a catalyst 
where spaces of encounters that can be mediated 
by nature and introduce a discussion about climate 
change would thrive.
5. Pada Dam- Future Research Site
Pada Dam is a recreational dam owned by the 
University of Johannesburg. It does have the 
potential to provide as a wet research site for the 
proposed intervention and would create an invaluable 
partnership with the university.
6. Westdene Dam 
Proposal for a multi-generation park at Westdene 
dam will introduce an innovative implementation of 
public green space. The proposal includes Energy 
station (outdoor fitness system for ages 13+), Life 
Trail station (wellness system for older adults) and 
eco-friendly paddle boats. The Dam water contains 
high levels of Phosphate and Nitrates which poses 
a serious threat to aquatic health and further 
renders the water body unfit for human religious and 
recreational use, such as AIC Baptisms and fishing 
(Masetle, 2013). Westdene Dam is infested with 
duckweed and Kariba Weed.
Private Green Space
Public Green Space
Rea Vaya Route C4
Rea Vaya Bus Stop
Existing Framework 
Phase 2 
Key Issues and Opportunities
Fig.56 - Aerial of urban scale outlining key issues and opportunities, 
phase 2 of the urban framework (original- Joburg City Council 2014, 
modified by author, 2014)
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Movement Analysis
Fragmented Green Network and Users
Vehicle Movement
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Pedestrian Movement Other
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MKW Entrance Points
Fig.57 - Aerial of urban scale outlining key issues and opportunites, 
phase 2 of the urban framework (author, 2014)
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3.4 Architectural Scale
Conceptual Mapping
Geological Weathering Process
The series of watercolour paintings explore the 
palimpsest geological grain; a familiar makeup to the 
rocky ridgeline on the Melville Koppies. The wrinkles 
of the site reveal much about its ageing and past 
experiences. These paintings are a representation 
of the geological voyage of the impact of nature; the 
vibrant grain left by years of sedimentary action is 
now a reduction of micro colour kaleidoscope borne 
out of water, wind, fire and earth. The worth of these 
paintings are weighed in the abstract perspective of 
natural landscape, offering an alternative view on the 
ageing of nature.
Fig.58 - Geological Exploration Mapping 1 (author, 2014)
c d
Fig.59 - Geological Exploration Mapping 2 (author, 2014) Fig.60 - Geological Exploration Mapping 3 (author, 2014)
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The following studies were completed using Ecotect 
and context specific data. In order to design a 
climatically responsive building it is essential that the 
natural weather cycles of the site are recorded and 
inform the building’s design.
Prevailing Winds
Meteorological data has shown that the strongest 
and most frequent winds occur in a north westerly 
direction. All winds are different depending on the 
site’s topography and built environment. The proper 
interpretation of the topography illustrated in Fig.61 
is important when incorporating passive ventilation 
methods, as the terrain can either channel or shield 
prevailing winds.
Solar Study
A solar study is essential to determine how, when, and 
where shadows fall on the site. An exterior solar study 
of the ridge illustrates how shadows from the terrain 
provide naturally shaded areas at different times of 
the day throughout the year. This data is useful in 
achieving effective passive solar design.
Fig.61 - Diagram showing prevailing winds (author, 2014)
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Fig.62 - Solar study of site (author, 2014)
i j
Topography
Water runoff
The natural slopes and valleys of the ridge, formed 
over millions of years, serve as a conduit for water 
runoff. The ridge is the source of many of the city’s 
spruits. A proper understanding of the terrain can 
inform the effective utilisation of existing water 
catchment points by buildings erected on the ridge. 
The southern slope of the ridge is characterised by 
rocky grassland vegetation implying that surface runoff 
is more prominent, with less water being absorbed 
by the soil. A building erected on this slope can 
take advantage of the higher surface runoff through 
passive water harvesting systems.  Water collection is 
a fundamental practice of sustainable architecture and 
will be an essential design generator in positioning the 
building on site.
Water Collection
Rocky Southern Slope
Kloof
Westdene Spruit
Fig.63 - Diagram showing prevailing winds (author, 2014)
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Site Access
Vehicular Access
To preserve the sensitive ecology parking and 
vehicle access points will be placed on transformed 
vegetation areas. Transformed vegetation areas are 
those which been invaded by alien species. The 
Westdene Spruit functions as a buffer, protecting 
the southern slopes from the encroachment of alien 
vegetation. The bank opposite the spruit is already 
compromised by alien vegetation, making it an ideal 
location for vehicular access and parking.
Fig.64 - Site access and movement map (author, 2014)
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Panoramic View of the Site
South slope of Melville Koppeis West
This is an image of the site, it begins to translate the 
natural environs and massing of landform. 
Fig.65 - Panoramic photograph of the site showing the natural landscape 
(author, 2014)
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Fig.66 - Photograph of Melville Koppies ecological land-
scape (author, 2014)
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What is a Climate Change 
Observatory?
“Among the multiple threats to human civilisation in the 21st Century, climate change is possibly the most 
complex, encompassing as it does resource use, water availability, biodiversity, land use and migration of 
populations. Understanding and dealing with warming inducing climate change will require a campaign of 
collaborative research, improved scientific education and the instituting of novel partnerships for innovative 
responses. The need to address these complex issues in a coherent and coordinated way, with the support of 
the general population has led to the creation of the Polaris, which seeks to fulfill the role of information resource, 
promoting understanding, exchange and dialogue between all sectors of society, a beacon lighting the way in dark 
and difficult times. “
(Atelier Brückner, 2011)
Melting ice is the most graphic and immediate representation of the 
effects of global warming. The Polaris building uses a combination 
of steel mesh external screens to emulate a melting ice cube.
I have used the Polaris Climate Change Observatory 
to shed light on how a project of this nature has been 
approached in terms of concept and programme. THE 
INTENTION OF THE FOLLOWING INFORMATION 
IS TO FAMILIARISE THE READER WITH A NEW 
DEVELOPING ARCHITECTURAL TYPOLOGY.
The Polaris Climate Change Observatory is a 
multimedia, interactive museum where people are 
encouraged to consider their relationship with the 
environment. The building is designed as a modular, 
energy-efficient glass and steel structure, which can 
Exterior melting ice facade
4.1 Typology Case Study
The Polaris Climate Change 
Observatory
Architects:
Atelier Brukner
Gapp Architects
Cape Town, South Africa
2014
Fig.67 - The polar bear on the melting ice as a popular representa-
tion of climate change (Elhrich, 2014)
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Spherical multimedia projection screen Iceberg entrance lobby Ice core interactive spiral staircase
Globes are routinely used in climate change projections to denote 
possible futures (Manzo 2009). The globe has been adopted as 
spherical projection screens in popular environmental cinemas 
recently erected in Chile and India. Polaris has followed suit incorpo-
rating the globe for their multimedia projection screen.
The iceberg is the symbol of the polar world. Melting glaciers 
combined with polar bears are powerful and emotive symbols of 
a fragile earth at risk (Bronnimann, 2002). 
The ice core is a literal interpretation of the earth’s climatic history. 
Compacted sheets of ice act as an archive reealing the time cycles 
of previous ice ages. Polaris includes an iconic representation of 
the ice core as a feature in the final portion of the exhibit - a spiral 
staircase culminating in the end of the exhibit.
be replicated at various places around the world 
Polaris is one of our first attempts to bridge the 
gap between human-induced climate change and 
society through architecture. As one of many climate 
orientated buildings it starts to highlight the birth of 
a new architectural typology. The first observatories 
are currently under construction in Cape Town and 
Brussels with further proposals underway (Atelier 
Brückner, 2011).
Concept - Iconography
Polaris is part of an integrated multifaceted concept. 
Spaces within the exhibition explore the issues 
facing the planet and invite individuals and society 
to enact change through understanding the reasons 
for action. Polaris will also set out to explain the 
drivers of human-induced climate change, and how 
responses to change will depend on our capacity to 
understand its pace and direction, as well the means 
to slow it’s progress. Iconography is an essential tool 
used globally to communicate climate change. The 
architects designing Polaris have incorporated iconic 
symbols representing climate change throughout the 
building and intend for these to communicate directly 
to a global audience the effects of climate change. 
This design is the first of it’s type and represents a 
revolutionary new building typology (Atelier Brückner, 
2011).
Each Polaris contains three iconic symbols: the 
iceberg (Fig.69), the planet (Fig.68) and the ice 
core (Fig.70) as recurring themes, and together 
they form a unit with high recognition value. These 
symbols like the polar bear are intended to be graphic 
representations of the global crisis of climate change 
and will become important to the dialogue around 
climate change.
Fig.68 - Climate change icon: the globe (NASA, 2002) Fig.69 - Climate change icon: the iceberg (Anon, ?) Fig.70 - Climate change icon: the ice core ( Hills, 2010)
¢ £
Programme
The programme is comprised primarily of exhibition 
space, the majority of which is dedicated to a 
permanent exhibition that tells the story of the earth’s 
climate past, present and future. The remaining space 
in the building is dedicated to support facilities. 
Exhibition Space
The exhibition space was designed by Atelier 
Brückner, specialists in the realm of exhibition design. 
Their approach to exhibition spaces is form follows 
content.  This translates into space generated by 
contents where design and content become one. 
This approach strives to link spatial design with the 
information it contains. Individual spaces translate 
contents in an exciting way, evoking spatial images 
that arise from theatrical concepts that lead the visitor 
along a constant line to the centre of a specific story. 
Content and atmosphere are translated through 
the application of design elements such as space, 
graphics, light and media. Polaris’s permanent 
exhibition has been generated following theses 
principles (Atelier Brückner, 2011).
Support
The observatory is equipped with classrooms and 
workshop laboratories for the promotion of scientific 
education as a tool for progress. 
Temporary Exhibition Space
The intention of this space is to allow for mobile and 
temporary exhibitions which explore related themes, 
such as futuristic visions of how we might operate 
harmoniously with our planet. This space can also 
host events and other activities. 
Archive
The ice core is a space provided for the storage of 
electronic climate data and is essentially a large 
server room. An interactive component has been 
included allowing visitors the opportunity to access 
this information through a series of multimedia touch 
screens (Atelier Brückner, 2011).
Criticism
It is important to understand that climatic shifts 
will impact environments and their communities in 
different ways.  In no two places will climate change 
have the identical effect. This means that there can be 
no universal architectural answer to this problem. With 
this in mind the JCCO will be unique to Johannesburg 
and how the city responds to climatic shifts. This 
kind of typology needs to be emulated in different 
environments around world, growing organically in 
response to each locations unique metrological profile. 
The limitation of Polaris is that its dissemination of 
information is based on the prejudice that western 
science is the only source of knowledge that can 
explain the ways in which the earth is changing, 
making this model unsuitable in cultures that do not 
subscribe to this belief. There are places in the world 
where science and data are superseded by more 
powerful indigenous constructs. In countries like 
South Africa, where large portions of the population 
subscribes to these indigenous constructs, western 
science alone is unlikely to effectively change 
people’s perspectives and encourage change. For an 
architectural intervention to be successful, the design 
approach needs consider many perspectives and 
mediate these accordingly.
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Fig.71 - The Artic exhibition interactively experienced (Atelier Brückner, 
2006)
Fig.73 -Interactive archive room (Atelier Brückner, 2006)Fig.72 -Multimedia globe displaying the history of climate change 
(Atelier Brückner, 2006) ¦ §
4.2 Brief
The exploration of the theoretical discourse, site and 
context analysis, and real world issues are used jointly 
to formulate a brief. 
BRIEF
Johannesburg Climate 
Change Observatory
URBAN PRECINCT
The JCCO was initiated as a response to the National 
Climate Change Response White Paper drafted in 
2011. The report outlines the need to mainstream 
climate change knowledge into education and 
training curricula. Combating climate change requires 
behavioural change throughout the population 
whereby each individual becomes conscious of his or 
her carbon footprint.
The thinking behind the JCCO is to combine a public 
educational interface with private research facilities 
in order to build and disseminate a fundamental 
knowledge base about the impact climate change and 
high adaptation options that ultimately will guide policy 
makers and the general public towards a climate 
resilient economy and society.
Fig.74 - Diagram Illustrating the formulation of the brief and 
focus area (author, 2014)
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Urban
The urban framework of the JCCO is comprised of the 
Melville Koppies and surrounding green network. 
The framework will:
- promote a hierarchy of more legible and accessible 
green public spaces
- aim to consolidate the Melville Koppies precinct to 
strengthen and extend the city’s biodiversity corridors
- re-imagine the ridge landscape as an educational 
and economic resource
- repair damaged ecology and reintroduce indigenous 
species
- serve as a blueprint for the restoration and utilisa-
tion of the remaining untransformed ridge network in 
Johannesburg
- construct urban links between fragmented com-
munities to form new relationships and opportunities 
through a series of walking trails that connect the 
building to the surrounding landscape
- upgrade transport nodes (bus/taxi)
Architectural Intervention
The architectural intervention will:
- provide a platform for inter-disciplinary research, 
education and collaboration on climate change
- allow multiple stakeholder interactions giving the 
public, policy makers and researchers a forum for 
improving mutual understanding
- contribute as a catalyst for rehabilitation of the eco-
logical and cultural landscape
- promote public participation and interaction
- preserve and develop a habitat for indigenous flora 
and fauna species of the Koppies
- provide architectural spaces and programmes that 
promote and mediate encounters between the diverse 
existing group and proposed future user group
- respond to the sensitive context of the Melville Kop-
pies and consider the environmental impact of all 
stages of the building’s life cycle 
- incorporate sustainable technologies and services to 
create a self-sustaining architecture. These technolo-
gies should be visible to the public, thereby becoming 
part of the public’s experience and interaction with the 
building
ª «
Primary client
The major client identified in terms of project 
feasibility, context and relevance is The South 
African National Biodiversity Institute(SANBI). 
SANBI co-ordinates research and communication 
dealing with South Africa’s response to the impact 
of climate change on biodiversity. SANBI undertakes 
scientific work, and also produces policy products to 
support efforts by the South African Department of 
Environmental Affairs in climate change responses. 
In 2011 SANBI was accredited as South Africa’s 
National Implementing Entity for the Adaptation Fund, 
to facilitate and oversee funding for selected approved 
climate change adaptation projects. The JCCO 
supports local climate change programmes for both 
research and public awareness, making it a viable 
project for the Adaption Fund to endorse.
Private Partnership
Eskom is one of the main contributors to CO2 
emissions in Africa and the company can benefit from 
the JCCO. Potential benefits include an enhanced 
corporate image - sustainable initiatives are seen 
as good corporate citizenship. Eskom is already a 
contributing member of the South African delegation 
to the Conference of the Parties (COP) of the United 
Nations Framework Convention on Climate Change 
(UNFCCC). The company’s environmental efforts can 
be bolstered by its support of the JCCO.
The research and information facilities can provide 
much needed resources to other government 
organisations, namely the Gauteng Department 
of Education, and National Committee on Climate 
Change (NCCC). NCCC is an advisory body to the 
Department and Minister of Environmental Affairs 
and Tourism. The NCCC consists of representatives 
from business, industry, labour, environmental non-
government organisations, national departments and 
provinces. The Gauteng Department of Education has 
no formal climate change programs within the existing 
curricula, but has expressed its need to include one. 
The different organisations will become shareholders 
in specific sections of the development (Fig.75). The 
proposed client and investment structure has been 
inspired by the Sci-Bono centre which has become 
a successful model for Public/Private Partnerships 
(PPP).
Donors
The JCCO will aim to establish multi-year partnerships 
with corporations or institutions to pursue mutual 
objectives. Such agreements can be constructed 
either as donations or sponsorship programmes, in 
order to best accommodate regulation framework. 
Beneficiaries
The JCCO benefits the city of Johannesburg as it 
provides climate change research programmes on a 
local level, as already established in Cape Town and 
Durban. The public interface will provide the general 
public a platform to learn and discuss climate change. 
The immediate beneficiaries of the JCCO include:
- The University of the Witwatersrand
- The University of Johannesburg
- The University of Pretoria 
- The Gauteng Department of Education
- African Independent Churches
- Friends of Melville Koppies
- Surrounding Communities
4.3 Client Fig.75 - Mind map illustrating client and shareholders organisation structure (author, 2014)
Fig.76 - Pie graph illustrating overview of investment (au-
thor, 2014)
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4.4 Programme 
Rather than creating experiences of 
compartmentalized internal spaces, the aim of the 
JCCO is to create a series of experiences through 
programmes and architecture that strengthen the 
public experience of the site and the building as a 
whole. 
In-between space dividing disparate paradigms such 
as western science and indigenous knowledge aspire, 
in fact, not to divide but to provide a platform for 
chance encounters, ultimately and very subtly leading 
to a new way of thinking.
The experience is further enhanced by the buildings 
relationship with the landscape, with multiple 
programmes and facilities extending into the 
landscape.
The following architectural programme was concluded 
from the brief. Please be advised that headings in 
red text refer to areas that are publicly and privately 
accessible.
Research
A Long-term Ecological Research Facility
Terrestrial Ecology Laboratory
The lab will contain everything needed to run a small-
scale long-term research lab to test and research 
plants and soils in the fluctuating environmental 
and geological conditions. A study of this nature is 
important to record and produce a long-term archive 
of data that can be used for future decision making 
and adaption in the face of climate change. 
Hydroponics Garden - Drip Irrigation Method 
The hydroponic garden allows researchers to exercise 
artificial methods of growing indigenous plants in the 
changing climate.   
Controlled Experiment Garden (private)
The controlled experiment garden houses a series 
of automated growing chambers. The chambers are 
programmed to simulate future atmospheric conditions 
and temperatures to test the resilience of indigenous 
plant species.
Weather Observation and Monitoring Tower (private)
Concentrations of various important trace gases 
(CO2, CH4, N2O) and aerosols are measured by 
instruments on the tower. These gases are increasing 
and stratospheric ozone levels are decreasing, with 
potentially cataclysmic effects including climatic 
warming, regional and urban air pollution, and 
increased exposure to solar ultraviolet light. The 
weather observation room provides the opportunity 
to physically study and record emerging weather 
patterns, specifically the occurrence of lightning 
within the context of Johannesburg and it’s role as a 
predictor of storm severity.
Environmental Administration and Storage
Offices, equipment storage and staff room
Interactive Archive Room (private)
This space will house all the data and research 
samples gathered. This archive will be digitally 
displayed and available for access through an open 
source information network.
Lecture Room
This space provides a private indoor environment 
for workshops and classes to educate learners and 
business leaders on the complexities of climate 
change and future adaptation strategies.
Field Experiment Site x 2
These spaces facilitate large outdoor experiments in 
nature, common to any long term research site. 
Auditorium
The auditorium will provide a formal platform for 
information sharing and debate on aspects around 
climate change. It will also provide indoor seating for 
200 people, opening out onto the landscape to include 
interested parties.
Public Exploration
Controlled Experiment Garden (public)
This space provides an amphitheatre for large 
gatherings, such as public expression such as protest 
demonstrations or music concerts.
Weather Observation and Monitoring Tower (public)
The observation and monitoring tower provides an 
opportunity for the public to experience the site and 
its surrounding views. The experience is heightened 
through the cohabitation of various bat, bird and plants 
species within the tower structure.
Interactive Archive Room (public)
This space will house the climate change digital 
information exhibition and storytelling enclave.
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Long Term 
Ecological Research
Exhibition Space / Meditation 
This will provide a space for public interaction and 
participation.
Organic Restaurant
The organic restaurant provides an opportunity for 
the diverse user groups to engage in dialogue over a 
meal.
Medicinal Garden
The planted facade houses various indigenous 
medicinal plants which have eliminated from the site 
by extensive harvesting and theft. The planted facade 
provides traditional healers a place to plant and 
harvest the medicinal plants currently used for rituals 
on the sacred site and creates the opportunity for the 
coproduction of knowledge.
Existing Prayer Circle
The existing concrete prayer circles provide a ritual 
setting for the AICs and can double as outdoor 
classrooms along the various educational routes along 
the Koppies.
Urban Trails
These aim to encourage public interaction and 
participation.
Politics
Policy Room
With global pressure on carbon taxation and 
regulatory enforcement of environmental laws, this 
space will extend as a platform for policy-making on a 
municipal and governmental level.
Fig.77 - Infographic illustrating breakdown of the project 
programme (author, 2014) b c b
“Climate change is an excellent way to explore these 
different forms of knowledge or the combination of 
because there is no pre-knowledge of it” (Berkes, 
1999).
A diverse programme has been drafted to construct 
a social mesh, an intersection of multiple users. 
The overlapping of programme serves to intensify 
social encounters. The programmes and supporting 
spaces have been carefully arranged to encourage 
the coproduction of knowledge. In this case the 
coproduction of knowledge is the inclusion of western 
science, indigenous ways of knowing and citizen 
science. This is relative to the context of Johannesburg 
because of the many different cultures and beliefs 
held by its people. The MKW is a perfect microcosm 
of Johannesburg’s multiculturalism -  where traditional 
healers, conservationists, scientists and AIC gather 
information and knowledge from the same natural 
landscape in different ways and in support of different 
meanings. 
Hybrid Approach
“Landscape provides a way of making climate 
relevant as a physical and intellectual artefact and 
an embodied and experiential process, and thereby 
providing the means to imagine climate and the ways 
it might change. It does the work of allowing climate 
to travel and cross scales without losing ... essential 
anchors and narratives” (Hulme, 2008). 
By bringing together different knowledge groups 
together the JCCO creates a unique opportunity 
for the cross-pollination of knowledge, from which 
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Hybrid Approach
Different way of knowing
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Information Consumption
Different way of learning
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Expanding Programme
Fig.78 - The relationship between programmes for the manifes-
tation of different ways of knowing (author, 2014)
Fig.79 - The relationship between programmes for the manifes-
tation of different ways of learning (author, 2014)_ ` a
Political Platform
Different way of communicating
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something new might evolve.
Information Consumption
“Knowledge as process as opposed to knowledge as 
content” (Berkes, 1999).
In South Africa there are two predominant kinds of 
knowledge - story-telling (living knowledge) and data 
projection or book knowledge (dead knowledge). 
Both are important to learning. The JCCO needs 
to accommodate and incorporate both story-telling 
and book knowledge into its programme. The people 
using the site can be used to share stories and 
thereby become an active part of the process of 
knowledge dissemination. The JCCO does not aim to 
create meaning, but rather to create situations where 
meaning is negotiated.
Political Platform
“There are no ‘designated’ experts on such problems; 
researchers need to interact with stakeholders 
to define the key questions, to participate in the 
research, and to interpret findings”. (Kates et al. 2001)
The political platform provides a space for different 
stakeholders to meet and discuss climate change. 
This ensures that a holistic approach is adopted 
by government, corporations and NGOs in their 
adaptation and mitigation strategies.
Public Platform
Social vulnerability to climate change varies 
according to poverty, class, unemployment, and 
access to services and infrastructure. It is crucial 
to provide a common platform for people from 
different backgrounds to discuss climate change and 
the effects it has on their everyday lives. Multiple 
perspectives will motivate change.
Fig.80 - The relationship between programmes for the manifes-
tation of different ways of communicating (author, 2014)
Fig.81 - The relationship between programmes for the manifes-
tation of different ways of interaction. (author, 2014) £ ¤ ¥
“The problem is..... that the quality of climate change science and consensus have not been enough to compel 
people to change their behaviour. Indeed, the ‘provision of scientifically sound information as a means to educate 
the public, change behaviour and gain support for policy’ has not succeeded precisely because ‘interpretations of 
science by the public are mediated by societal values, personal experience, and other contextual factors”.
(Brace & Geoghegan, 2010) direct quote
Programme Concept
¦ § ¨
Fig.82 - Conceptual representation of the JCCO function 
and experience (author, 2014) © ª «
The user programme is diverse, catering for 
scientists, policy-makers, learners and the general 
public and also caters for the existing users- the 
AICs, hikers, mountain bikers and dog-walkers. The 
users continuously rotate around various timetables. 
Thus accessibility and atmosphere are important 
considerations.
Dog Walker
Hikers
African Independent Church Member
Rock Climber
Mountain Biker
Decision Maker
School Pupils
Scientists
Traditonal Healers
General Public
4.5 Potential Users
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Fig.83 - Infographic illustrating the user timetable for the 
JCCO (author, 2014) Ë Ì Í
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Chronological Scale Bar
4.6 Project Time line
Fig.84 - Timeline graphic illustrating the relationship be-
tween site an the JCCO, past, present and future (author 
2014)
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Fig.85 - Photograph of MKW’s ecological landscape (author, 
2014)
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Biodiversity assets and ecological infrastructure 
contribute to enhancing well-being and can facilitate 
job creation and poverty alleviation. They can also 
play a key role in helping us cope with the impacts of 
climate and other changes often more effectively and 
at a reduced cost compared with technology-based 
solutions (Secretariat of the Convention on Biological 
Diversity, 2009).
The first phase concentrates on consolidating 
the Melville Koppies Central, East and West into 
one reserve. Phase 1 aims to provide maximum 
preservation of the existing ridge ecology with 
minimum public and private investment. At present 
only Central is preserved and access is restricted. 
Consolidating the fractured landscape resists further 
fragmentation of the ridge and would allow for more 
comprehensive protection and extended public 
access.
Social
The JCCO is to become the platform bridging the 
social and economic divide between the previously 
disadvantaged communities of Sophiatown, Westdene 
and Albertsville with the historically wealthier suburbs 
of Melville, Emmarentia and Parkview. 
A partnership between the Trevor Huddlestone 
Memorial Centre, the Melville Koppies Management 
and Education and JCCO will establish management 
structures and public private partnerships to oversee 
and undertake the management the Koppies and 
it’s surrounds. It will also provide the space for green 
business programmes. 
Ecological
As stated in the development guidelines for Gauteng 
ridges, Melville Koppies is a class 4 ridge, one 
being the highest priority and five the lowest. A 
class 4 ridge has no legislated buffer zone to protect 
untransformed indigenous landscape. In order to 
protect the indigenous ecology and restore stability 
to the biodiversity corridor of the Melville Koppies, 
surrounding green space will need to be reclaimed. 
The JCCO Precinct will incorporate under-utilised 
open space to extend peripheral buffer zones, 
with specific reference to the Westpark Cemetery. 
The abandoned city council compost depot will be 
transformed into a research site for larger outdoor 
experiments. This facility is an extension of the JCCO 
and is a typical resource for any Long Term Research 
Site.
Transport
Beyers Naude Drive is a major north - south arterial 
route for the city of Johannesburg. An additional Rea 
Vaya stop is proposed between Melville Koppies 
central and west. This will provide public access to the 
precinct for the business node to the north and the 
Universities towards the south.
In addition the portion of Beyers Naude Dr that 
borders the Melville Koppies precinct will be re-
surfaced to promote pedestrian movement.
5.1.1 Phase 1- Consolidating    
      the Melville Koppies 
      Precinct
     East - West Axis, ridge line
Private Green Space
Research Sites
Reclaimed Ecology
Rea Vaya Route C4
Rea Vaya Bus Stop
Development Nodes
Fig.86 - Phase 1 of the Melville Koppies Precinct framework (author, 
2014)
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Phase 2 goes beyond environmental protection & 
conservation. The Melville Koppies Precinct and the 
larger green network is utilised as a multi-functional 
landscape. The ridge’s natural systems perform a 
range of functions and when linked to the surrounding 
green network, make it sustainable to utilise all, 
namely recreation infrastructure, biodiversity corridor 
and environmental education.
Ecological Rehabilitation - watercourse
As a consequence of the influence of topography 
on rainfall, many streams in Gauteng originate 
on ridges and control water inputs into wetlands 
(Samways,1994).  
The rehabilitation of the watercourse from the 
Westdene dam and Emmarentia Dam will make 
the various dams fit for recreational use, which has 
been in decline. Secondly the re-introduction of 
indigenous wetland ecology strengthens the North 
South biodiversity corridor and in turn strengthens the 
fragmented ridge biodiversity hotspots.
The Pada dam will be utilised as research site for the 
proposed intervention and would create a invaluable 
partnership with the university. This will establish the 
JCCO as a comprehensive long term research site, 
the first in Gauteng.
Recreation Infrastructure
A proposed recreational belt aims to optimise the 
ecological infrastructure and set the platform for 
nature - human mediation. The recreational belt 
makes use of existing recreational facilities along the 
North - South watercourse. In light of the Proposal 
for a multi-generation park at Westdene dam and the 
established Emmarentia dam and botanical gardens, 
these two point will serve as anchors for the recreation 
corridor. The architectural intervention (JCCO) sits in 
the middle of this axis, acting as a midpoint for activity 
and gathering between users of the Westdene Dam 
and Emmarentia Dam. 
Environmental Education precinct
The second phase of the JCCO community 
partnership is to reach out and include the 
Johannesburg Botanical Garden Herbarium and 
Library and Pada Dam. The herbarium houses 5532 
indigenous and exotic pressed plant specimens, 
next to the herbarium, the seed room houses seed 
collections from other Johannesburg City parks. This 
partnership provides research collaboration and 
resource sharing insuring extensive data collection.
5.1.2 Phase 2- Optimising 
     Ecological Infrastructure
   North - south axis, surrounding green network
Research Sites
Rehabilitated Wetland
Rea Vaya Route C4
Rea Vaya Bus Stop
Development Nodes
Spruit
Fig.87 - Phase 2 of the Melville Koppies Precinct framework (author, 
2014)
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The proposal for a network of urban nature trails 
connects and formalises the MKW and surrounding 
green network to reduce the human impact on site 
while still providing interactions with nature.
Ecological  2.25km
Historical  4.3km
Spiritual 1.4km
Recreational 12km
JCCO
5.2 Urban Nature Trails
Fig.88 - Overall plan of proposed urban trails (author, 2014)
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The proposed Ecological Trail displays an impressive 
array indigenous fauna and flora species. The 
proposed “phenology trail” will form part of the JCCO’s 
new hands-on environmental education programme 
for students. Phenology is the study of periodic 
plant and animal life cycle events and how these are 
influenced by seasonal and inter annual variations in 
climate, as well as habitat factors.
The trail also links the JCCO and the resident 
scientists to the various outdoor research sites located 
within the MKW confines.
Ecological and Research                    
Urban Trail
Proposed Routes
Fig.89 -Flora species found on the MKW (author, 2014)
Fig.90 -Fauna habitat on the MKW (author, 2014)
Fig.92 -The sensitive ecology found on MKW (author, 2014)
Fig.91 - The stone path on route to the ancient quartzite cave       
(author, 2014)
Fig.93 -  Map of proposed ecological trails  (author, 2014)
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The proposed Historical Route takes the participant 
on a journey that boasts a time line of over 3 000 
000 years. The route unpacks the story of the origins 
of the earth’s geological plates, the formations 
of Johannesburg’s inland sea (the reason for 
the exuberant gold deposits), to the first human 
inhabitants and the present. The inability for a human 
being to imagine the consequences of ones action 
beyond their own life span is at the heart of much 
anxiety about public responses to climate change. 
The Historical Route connects people to a scale of 
time that renders climate change legible and startling, 
positioning a person and their actions into a greater 
context with more meaning and impact.
Historical Urban Trail
Proposed Routes
Fig.94 - The education hut preserving the ancient Iron Age furnace 
on MKC (author, 2014)
Fig.95 - The stone trail on route to the ancient Tswana cave on 
MKW (author, 2014)
Fig.96 - What remains of the ancient Tswana Kraal on MKC (au-
thor, 2014)
Fig.97 - Map of proposed historical trails (author, 2014)
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The Spiritual Urban Trail illustrates how the natural 
landscape transcends into the sacred and divine. 
This cultural landscape is embedded with powerful 
beliefs, myths and meaning. Along the trail one 
would experience the worlds elements such as earth, 
water, fire (traces), as these are important symbolic 
components in ritual practices. The trail emphasises 
the spiritual power associated with landscape and 
how important our natural environment is to different 
culture. 
Spiritual Urban Trail
Proposed Routes
Fig.98 - An AIC member reading religious scripture on the 
MKW (author, 2014)
Fig.99 - Photograph illustrating the spiritual relationship be-
tween the AIC and nature (author, 2014)
Fig.100 - An AIC congregation on the MKW (author, 2014) Fig.101 - An AIC member  on route to a drum ceremony on 
the MKW (author, 2014)
Fig.102 - Map of proposed spiritual trails (author, 2014)
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The Recreational Urban Trail serves for utilising 
this sensitive landscape for leisure activities 
such as trail running, mountain biking and rock 
climbing. The route runs primarily from the 
Westdene Dam (north), to the Emmarentia 
Dam (south). These trails serve as an extension 
of the various sporting grounds and activities 
surrounding the Koppies in attempts to create 
a larger network of manageable and safe open 
networks. 
Recreational Urban Trail
Proposed Routes
Fig.103 - The weekly social hike on the MKW (author, 2014)
Fig.104 - The weekly social hike on the MKW (author, 2014)
Fig.105 -The local mountain biking community of the MKW 
(author, 2014)
Fig.106 - The cliff face and various climbing routes on MKW 
(author, 2014)
Fig.107 - Map of proposed recreational trails (author, 2014)
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Melville Koppies Education Hut
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Phase 1
Consolidating the Melville Koppies Precinct
Built Environment
Existing building typology consists mainly of 1-2 storey residential 
areas with exception to the Sophiatown police flats which towers 
over the surrounding area at 15 storeys high.
Phase 2
Optimising Ecological Infrastructure
Site
Melville Koppies West 
5.3 Overall Urban Framework
Fig.108 - Exploded axonometric of the overall MKW precinct    
framework (author, 2014)
Fig.109 - MKW precinct plan (author, 2014)
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Fig.110 - Photograph of MKW sensitive ecological land-
scape (author, 2014)
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This dissertation is the investigation of 
architecture’s ability to mediate contested 
landscapes, both cultural and ecological. 
The ecological landscape is a mediation 
between the site’s sensitive ecology, sustainable 
technologies (architecture) and the temporality of 
a diverse multi-cultural user group.
The cultural landscape is the mediation between 
different forms of knowledge, information 
(science) and other ways of knowing (indigenous 
knowledge). The architecture does not create the 
meaning, it provides a platform where meaning is 
negotiated, blurring different kinds of knowledge.
The architectural intervention strives to become a 
forum for the exchange of experiences and ideas 
around climate change in order to generate new 
ways of thinking.
6.1.1 Design Process
A series of sketches explore the relationship between 
6.1 DESIGN DEVELOPMENT Fig.111 - Schematic sketch development of the JCCO (author, 2014)
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Intersecting the site at a right angle
Moving parallel to a single contour
Mediating In-between space along a contour
Agressive fin plane essence
Organic single line movement 
Mediation incubators along a programme z { z
6.1.2 Building Approach
Exploring site sensitive building typologies
Fig.112 - Explorative sketches of various building typologies in 
nature (author, 2014)
   
Cluster or campus?
The campus typology promotes a journey through the 
natural landscape in between the building programme. 
The Cluster typology tightly knits together the building 
programme. The campus typology is inappropriate 
for the site due to extensive negative impact on the 
site’s sensitive ecology and the cluster typology does 
not allow for necessary journey through nature that a 
climate change programme requires. 
Interjecting the mass or moving alongside it?
The steep incline of the site presented an opportunity 
to explore a building that either tucks itself into 
the mass of the Koppie or sits along the edge of a 
selected contour level. The types are distinguishable 
through a staggered building following the seam of 
the contour or an organic structure morphed to the 
contour line.
Building lightly on top or nested firmly within?
The relationship between the building and the site 
was tested by exploring the overall experience of 
a structure that sits lightly on top of the slope. This 
typology allows the building to identify itself as 
a separate entity from the natural landscape, as 
opposed to a building that embeds itself within the 
slope, physically merging into a single mass.
 
  
Upon extensive exploration I became aware of 
the spatial personalities unique to each of the 
aforementioned diagrams. Due to the sensitive nature 
of the site, it became clear that any excavation would 
result in permanence alongside the rich geological 
heritage, and therefore had to be carefully considered. 
Hence the JCCO is a sensitive balance between what 
sits beneath the earth and what sit on top of the earth 
- the permanent and temporal.
“To touch the earth lightly was very important to me. It allowed 
the water to move under the building, it allowed the air currents 
to move around the building, it gave me the ventilation patterns I 
wanted, around, under and over the building” (Mercutt, 2001)
6.1.3 Concept
Where the building touches the ground
Fig.113 - Concept sketches expressing the relationship between the 
ground, building and the tension in between (author, 2014)
  
Permanent
Buried within
To bury space within the ancient geology of the site 
physically connects the user to the rich geological 
history of the site. The excavation will become a per-
manent reminder of climate change and our efforts to 
rehabilitate our environment.
The Space In between
The JCCO yearns for a harmony with its natural 
landscape - a seamless dance between man-
made and nature, where the parallel notion 
of public and private space becomes less 
confronting. 
Temporary
Raised Above
To lift the architecture exposes the building to the 
direct and indirect experience of the cycles and forces 
of nature. A building that sits lightly above the sensitive 
ecology allows for its preservation and for increased 
interaction with natural phenomena.
Tension 
 	 
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Vehicular Access and Services
In response to the ecologically sensitive site, the building has been positioned within close proximity to 
the North - South Arterial road to reduce vehicle access on site. A hydro-powered funicular will be used 
to transport disabled people and goods to the building. The funicular powered water from the Westdene 
Spruit.
Solar Analysis
A solar study indicates the impact of natural light and shadows on the buildings and site. Exterior 
solar studies can show how shadows from terrain and surrounding buildings affect the site. Public pro-
grammes such as the organic restaurant are north facing.
6.1.4 Response to Site
Design Generators
The series of sketch diagrams breakdown and explain 
the designer’s response to the context. 
Fig.114 - Design sketches illustrating pragmatic response to con-
text.(author, 2014)
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Contour Axis
In response to the topography the building is positioned parallel to a contour to reduce excavating and 
levelling on the sensitive site. The building is positioned on the upper middle part of the slope with ac-
cess to both sun and breezes but protected from high winds. 
Views and Visibility
Views from and to the building were mapped. Views from the building link users to the landscape and 
the surrounding city context. Views to the building shaped how the building was positioned within the 
landscape in attempts to blend in with rather than to compete with the natural surroundings. 
In Between Space - Overlapping Programme
Formal and informal programmes have been designed to create opportunities for the 
coproduction of knowledge, with circulation positioned in such a way that it creates an 
opportunity for various users to confront each other in unexpected ways. 
Movement Axis - Chance Encounters
The site is positioned at a critical point where spaces of encounters can be mediated by nature. The 
movement routes approaching the building differ, creating a unique experience for the user. 
Programme and movement routes overlap with the temporality of the site.
  
6.1.5 Programme Organisation  
   Chance Encounters
The movement routes approaching the building differ 
by user, creating a unique journey for the individual. 
Programme and movement routes overlap with the 
temporality of the site. The diagrams illustrate potential 
encounters within the precinct. Programme and 
movement routes overlap with the temporality of the 
site.
Fig.115 - Aerial view of the JCCO (author, 2014)
Fig.116 -  Diagrams illustrating the distribution of programme and 
associated movement routes (author, 2014)
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Widening the Threshold6.1.6 The Space In     
      between
Fig.117 - Ilustration of the intended overlapping of program and 
different modes of knowledge (author, 2014)
Fig.118 - Essence drawing illustrating the overlapping of programme 
and knowledge (author, 2014)  
Carbon Garden/
Amphitheatre
Cultural Platform
Living 
Screens
Drawing back to the notion of mediated landscape, this 
sketch attempts to express a unique moment of overlap, 
by expanding and experiencing the threshold a platform 
for chance encounters is envisaged.  This expansion 
reaches beyond architecture into the realm of knowledge, 
between science and different ways of knowing.
Fig.119 - Essence drawing expressing the temporality of 
the diverse user group (author, 2014)
Fig.120 - Illustration of the temporality of different users 
(author, 2014)
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10m- Precinct View
Intimate relationship with nature
16m- Ridge Line View- Precinct
Overview of close landscape
24m- Cityscape and weather panorama
View of CBD and Sandton Skyline
Hillbrow Tow
er
SABC TowerSentec Towe
r
Lightning Detection
Early Flood Warning
JCCO Weather Observation Room
Re-inventing City 
Infrastructure
6.2.1 The Weather Observation    
     and Monitoring Tower
6.2 DESIGN ELEMENTS
Fig.121 -The vertical views experienced vertically ascending the 
weather observation tower (author, 2014)
Fig.122 - The research component of the weather observation room 
(author, 2014)
Fig.123 - Key Plan (author, 2014)
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Greater Striped Swallow
White Rump Swift
Straw-coloured Fruit Bats
Fig.124 -Structural diagram illustrating steel rod anchoring system. 
(author, 2014)
Fig.125 - Diagram illustrating the co-habititation of the surrounding 
fauna species. (author, 2014)
Quartzite rock bed
12mm dia steel anchor tie rods chemically 
anchored into impenetrable quartzite rock 
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(wind)
cantilevered observation deck
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6.2.2 Timber Pole Structure
Structural Joints and Habitat
Fig.126 - Key Plan (author, 2014) Fig.127 - Exploded axonometric perspective of a typical timber 
beam and column structural connection (author, 2014)
" # #
Enclosed woven 
structure- supported
Extending Habitat
Bird nest typologies
Tight cup
Mud pellet nest under 
overhang
Fig.128 - Typical primary structural timber pole joint, notched col-
umn and beam to inset steel connection plates (author, 2014)
Fig.129 - Typical secondary structural timber pole joint, notched 
column and beam to inset steel connection plates (author, 2014)
Fig.130 -  Typical non-load bearing timber pole joint, notched col-
umn and beam to prevent shearing (author, 2014)
Fig.131 -  Typical non-load bearing timber pole joint, notched col-
umn and beam to prevent shearing (author, 2014)
Fig.132 - Plan view of timber connection detail        
(author, 2014)
Fig.133 - Plan view of timber connection detail        
(author, 2014)
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6.2.3 Steel Shipping Container
South Elevation
Fig.134 - Key Plan (author, 2014)
Fig.135 - Exploded axonometric perspective illustrating the steel 
shipping container conversion (author, 2014)
' ( )
Extensive indigenous grass species plantng
Top soil growing medium min 80mm
A1 grade geofabric layer
40mm Drainage cell 40mm on 4mm waterproof membrane
2 x 20mm plywood sheets bolted to the top side of converted steel 
shipping container.
250 x 100 x 6mm cold rolled steel Z channel bolted to timber blocking 
and steel container. 25mm dia weep holes at 1500mm centers.
50mm rigid insulation layer
Indigenous climbers attached directing onto X-TEND Stainless steel 
mesh fastened to 6mm steel tie rods.
6mm Steel tie rods fixed to steel anchor bolted though timber poles,
80mm rigid insulation board fitted between existing container floor 
joists.
2 x 20mm thick weather sealed plywood to be fixed to underside 
of steel shipping container
Custom made timber frames with Double Glazing Panel 
Re-used Shipping Container
Prefabricated off site to reduce impact on site
* + ,
Technical Resolution
Roof edge detail of the converted steel shipping 
containers.
Fig.136 - Technical drawing of the roof edge detail of the converted 
steel shipping containers (author, 2014)
- . /
Fig.137 - 3D perspective of the roof edge detail of the converted 
steel shipping containers (author, 2014)
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Technical Resolution
Floor edge detail of the converted steel shipping 
containers.
Fig.138 - Technical drawing of the floor edge detail of the converted 
steel shipping containers (author, 2014)
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Fig.139 - 3D perspective of the floor edge detail of the converted 
steel shipping containers (author, 2014)
6 7 6
oponic SystemSuspended Thin Film Hydr
Top Drip System to be suspended from 
150mm dia. timber joists and bolted to 
150mm dia. timber columns with
al support.100mm dia upvc pipe clip for later
Green Climbing wall
Indigenous climbers attached directing 
onto X-TEND Stainless steel mesh fas-
tened to 6mm steel tie rods.
Gum Pole Structure
150mm Dia. Timber pole to be treated 
and double bolted.  6mm Steel tie rods 
fixed to steel anchor bolted though 
timber poles, in accordance to SANS 
10082.
Elevated Timber Floor
epoxy finish on concrete surface bed 
with mesh reinforcement on 22mm pl-
wood subfloor 50 x 150 timber floor joist 
on 150 dia. bearer beam bolted to 150 
dia. timber pole foundation
Rammed Earth Retaining Wall
600mm rammed earth wall on natural 
quartzite rock and mortar retaining wall, 
off-shutter finished with a clear sealant 
for waterproofing
6.2.4 Structure
   
Permanent
Rammed Earth Wall and carved Quartzite 
floors are sunken into the earth. Reinforced 
Rammed Earth Walls also act as shear walls to 
provide support for the Timber Pole structure.
Temporary
Timber Pole structure used for structural sup-
port as well as creating a lattice for nature to 
inhabit.
Temporary
RE-used corten steel shipping containers. Pre-
fabricated off site for intended use to reduce 
site damage.
Raised platforms and walkways made from 
either timber or lightweigh steel concrete.
Ecological infrastructure
Hydroponics, Elevated Carbon Garden, Indig-
enous greenhouse and Medicinal plant facade.
Fig.140 - Detailed exploded axonometric drawing illustrating the 
elements of the JCCO (author, 2014)
Fig.141 - Overall exploded axonometric drawing illustrating the 
elements of the JCCO (author, 2014)
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6.3.1 Sustainable Systems
The JCCO aims to integrate a series of sustainable 
systems to reduce the carbon emissions during the 
operation stage of the building. The systems are 
designed to express the natural cycles of the MKW 
through series of indigenous planting facades and 
roofs. The natural facades mimic the seasonal shifts in 
the environment, successfully integrating the building 
into the landscape. The visible water collection 
channels collect water runoff as well as mimic the 
hydrological cycle of the site.
6.3 SUSTAINABLE SYSTEMS
Fig.142 - Overall sustainable systems diagram (author, 2014)
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Hydro-power Funicular funicular cable 
railway.It ascends and descends 
mountain using counterbalances. In 
this particular case water tank counter-
weights are used, the source being the 
Westdene Spruit.
Fire Tank maintained and incorporated 
with hydro-powered funicular system
Surface channels to harvest runoff on 
rocky south slope of ridge
Rainwater Harvesting Tanks
Surface runoff storage
6.3.2 Water
The strategic implementation of shallow water 
collection channels have been placed along existing 
water runoff arteries, taking advantage of the 
higher surface runoff over the rocky southern slope 
of the ridge. The funicular is powered by water 
counterbalancing. Using water tanks under the floor 
of each car that are filled or emptied to achieve 
movement. The water is drained and collected for the 
Westdene Spruit the base of the ridge.
Fig.143 - Water collection diagram (author, 2014)
	 
 

Green living wall to shade and camou-
flage the JCCO, Indigenous climbers 
- Natal Ivy
planted roof for thermal insulation in 
converted shipping containers, 
indigenous grass species used
Suspended Thin Film 
Hydroponic System
Compost Silos- Dry composting toilets 
collects in compost silo system and 
transforms in natural dry fertiliser.
Compost Silos- Kitchen scraps and 
other biodegradable items are turned 
into soil nutrients by vermiculture 
(worm composting) and traditional 
compost pile techniques. 
1000mm thick rammed earth wall 
absorbs heat throughout the day in 
winter and is shaded in summer by the 
medicinal plant facade
Bat Guano, by product of fruit bat habi-
tiation.Highly effective fertilizer, 
Medicinal Plant Facade provides a sus-
tainable infrastructure for tradition heal-
ers on the MKW to harvest and cultivate 
indigenous flora used in practice
6.3.3 Living Building
To reduce the impact of erecting a structure on the 
MKW’s sensitive landscape, the JCCO extends as a 
habitat for the threatened flora and fauna of the site. 
The JCCO utilises a variety of planting systems for the 
purpose of layering and blending the building into the 
landscape as well as providing the several different 
growing habitats to cater for the diverse flora of the 
site.
Fig.144 - Planting infrastructure and extended habitat diagram 
(author, 2014)
  
Sun Path
Photovoltaic panels postioned 
for optimum solar harvesting
1000mm thick rammed earth wall 
absorbs heat throughout the day in 
winter and is shaded in summer by the 
medicinal plant facade
6.3.4 Energy
The solar study has informed the positioning of 
photovoltaic arrays for the efficient collection of energy 
throughout the year. The energy collected is intended 
to power all of the lighting loads of the JCCO, as well 
as the research laboratories. The seasonally shaded 
(living screens) thermal mass walls passively heat and 
cool interior environments such as the auditorium and 
policy room.
Fig.145 - Passive energy collection diagram (author, 2014)
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6.3.5 Environmental
     Considerations
Context informed solutions
 
Extending Habitat
- The weather observation tower extends fauna habitat 
for both local bird and bat species, important indica-
tors of climate change.
- The timber pole structure has been intentionally 
designed to encourage the inhabitation of local fauna 
species. The dense timber lattice creates an extensive 
range of micro niches.
Composting Toilets
- Composting toilets use less water than conventional 
toilets and operate independent of the urban sewer-
age grid, reducing the impact of earthworks on site. 
Furthermore the compost can be used to fertilise vari-
ous living systems within in the building.
Materials
- A cradle to cradle approach has outlined specific 
materials suitable for the architectural intervention. All 
inorganic materials with exception to the observation 
tower structure are removed from site. The majority of 
the JCCO is constructed with natural materials and 
are intended to become a ecologically sensitive ruin, 
extending the landscape.
Compost Silos
- Kitchen scraps and other biodegradable items are 
turned into soil nutrients by vermiculture (worm com-
posting) and traditional compost pile techniques. 
Guano Silo
- The bat habitation wall incorporated within the struc-
ture of the weather observation tower is designed to 
collect and harvest guano (bat feces). Particularly high 
in nitrogen and phosphorus, guano fertilizers promote 
healthy plant growth and will be used in the various 
planting systems of the JCCO.
Funicular
- Minimal impact of access and transportation of build-
ing materials is achieved using a hydropower funicular. 
A funicular is a cable railway used in steep inclines 
such as Kloof on MKW. It ascends and descends 
mountain using counterbalances. In this particular 
case water tank counterweights are used, the source 
being the Westdene Spruit.
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Fig.146 - Photograph of MKW’s ecological landscape (author, 2014)
Technology -
The Building Life 
Cycle
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7.1 The building Life Cycle
4. End of Life
The end of a building’s life cycle involves demolition 
and disposal of materials. “A LCA considers the 
consumption of energy and production environmental 
waste produced during deconstruction. Recycling and 
reuse of materials are also considered.” (Bayer et al, 
2010)
The building life cycle of the JCCO considers all of the 
life stages outlined by a LCA. This thought process is 
graphically represented in Fig.148. 
Building within a sensitive context, the JCCO attempts 
to better the cradle-to-grave design methodology, 
and adopts a cradle-to-cradle design approach. The 
LCA guide refers to this method as “a specific kind 
of cradle-to-grave approach where the end-of-life 
disposal step for the product is a recycling process. 
From the recycling process originate new, identical 
products or different products” ( Bayer et al, 2010). 
The cradle-to-cradle approach ensures that the bulk 
of the building material used in the construction of the 
JCCO is intended to be recycled or re-used and this 
1. Material Manufacturing 
The manufacturing of material, from start to finish, 
includes physically extracting raw materials, 
transporting the raw materials to the manufacturing 
location, turning raw materials into finished products, 
and finally packaging and distribution (Bayer et al, 
2010).
2. Construction
Construction refers to all activities relating to the 
actual construction of a building. Building materials 
and products are transported to the site. Construction 
involves the use of power tools and equipment and 
energy (Bayer et al, 2010).
3. Use and Maintenance
The use and maintenance of a building accounts for 
all energy consumption, water use, and environmental 
waste generation - essentially everything that a 
building produces and consumes while it is in 
operation (Bayer et al, 2010). As much as 80% of 
greenhouse gas emissions occur during this phase 
(Graham, 2003). 
As part of the technological exploration of the JCCO, 
the design has carefully considered all aspects of the 
building’s life cycle. Life cycle building is design which 
facilitates the disassembly of architecture. Materials 
are re-used to minimise waste, energy consumption, 
and greenhouse gas emissions. This is in keeping 
with the Life Cycle Assessment model’s (LCA) - these 
principles guide the JCCO’s design. This method 
evaluates the environmental impact of processes 
and products during their life cycle from cradle to 
grave ( Bayer et al, 2010). Applying these principles 
to the JCCO, these stages will include: materials 
manufacturing, construction, use and maintenance, 
and end of life. 
MATERIAL 
MANUFACTURING
CONSTRUCTION
USE AND
MAINTENANCE
END OF LIFE
1 2 3 4
Fig.147 - The four stages of a building’s life cycle (author, 2014)
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sets a precedent for future practice with increasing 
concerns of climate change.
ENERGY
Material Manufacturing
Construction
Use and Maintenance
End of Life
raw product
Finished product
Transportation
Landfills
Incinerator
Recycle
Fossil Fuels
Non - Renewables
USE
RESOURCES
1
2
3
4
NO3 CH4
SO
xCO2
Fig.148 - Diagram of the different stages considered in a building 
life cycle assessment (author, 2014)
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7.2 Materiality
Timber Poles
Shipping Container
Rammed Earth Walls
Organically treated gum poles have been selected 
as the primary material for the JCCO’s structure. The 
sizes of poles are 150mm in diameter. Timber has 
inherent physical properties and characteristics that 
make it a most versatile and environmentally friendly 
building material. In light of increasing CO2 emissions 
in South Africa, timber plantations can help to mitigate 
the effects of climate change, with man-made forests 
acting as vast carbon sinks (Wegelin, 2009).
Timer poles are light to transport and handle, further 
Rammed earth wall construction refers to a 
construction process where the earth is rammed 
between shuttering to erect non-load bearing walls. 
This method has minimal embodied energy as raw 
materials will be sourced from excavated soil on 
the MKW site. Some cement is added to the soil 
mixture to increase structural stability, depending 
on the soil conditions. Similar to timber construction 
rammed earth walls are also suitable for unskilled 
labour making the use of local labour resources a 
Shipping containers are made from steel and are 
extremely robust. Traditionally these have been 
used to transport consumer goods on long oceanic 
journeys. Industry standards mandate that these 
containers only be used for ten years but they 
are designed to last for much longer than that. 
Their durability means that they can be re-used in 
construction projects.
The Johannesburg container depot in City Deep is 
reducing a building’s carbon footprint. Timber pole 
constructions can be assembled using basic tools 
and relatively inexperienced labour (Wegelin, 2009). 
Timber is a natural material that biodegrades and so 
will not have to be removed from the MKW’s sensitive 
context. The structure is designed to disassemble 
and remove inorganic materials, leaving the timber 
to extend the ecological landscape thus reducing the 
carbon emissions involved in physically removing it.
viable option. The machinery and tools used during 
the construction process are not terribly high tech 
and are easy to transport. The rammed earth walls 
are designed to remain on the site after the JCCO’s 
operational phase, reducing emissions caused by 
deconstruction and the removal of materials. 
less than 10km from the MKW, which means that 
transporting these decommissioned containers will not 
incur high transport carbon emissions.
The inherent durability of the treated steel container 
reduces the maintenance and materials needed for 
up-keep. The weathering of treated steel will match 
the tones of the landscape (rust) and this will ensure 
that the building mimics the existing colour palette of 
the site.
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Fig.149 - Life cycle of the timber pole structure (author, 2014)
Fig.150 - Life cycle of the steel shipping containers                      
(author, 2014)
Fig.151 -Life cycle of the rammed earth wall structures (author, 
2014)
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2015 BUILD
Water Storage Tank
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Permanent - Buried
3 000 0000 year old Quartzite
Temporary - Raised
Timber pole structure and upcycled steel shipping containers
The general consensus in the scientific community 
is that if we do not change the way we think about 
climate change by the year 2045 we will reach a point 
of no return for our planet. The JCCO is constructed 
to be dismantled because of the sensitive nature of 
the site and as a commentary on the nature of climate 
change. What remains after disassembly is intended 
to become an extension of the site, improving 
ecological function and extending the existing cultural 
landscape. This in turn preserves the evolving 
palimpsest that is the Melville Koppies.
7.3 Cradle-to-Cradle Design
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Fig.152 - Cradle-to-cradle concept diagrams (author, 2014)
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UNBUILD RUINATION2015 - 2045 2045
Occupation- Living Building
30 year life span of timber structure and containers
Climate change point of no return 2045
Ruin - Extended Landscape
The ruination process continues. Natural materials degrade and sup-
port the sacred landscape and extend ecological function.
Remove and Recycle - Unbuild
Removal of Shipping Containers and equipment. Organic materials are 
left on site to biodegrade. 
Build
The build life stage lays the platform for what will 
be permanent and temporary elements on site. 
The building phase consists of access to site, and 
permanent and temporary impacts. Minimal impact 
of access and transportation of building materials is 
achieved using a hydropower funicular. A funicular 
is a cable railway used in steep inclines such 
as the Kloof on MKW. It ascends and descends 
using counterbalances. In this case water tank 
counterweights are used and the source is the 
Westdene Spruit.
The permanent refers to the excavation of the 3 
billion year old quartzite rock. The inherent durability 
of the quartzite rock results in a design decision that 
will remain for thousands of years. The temporary  
consists of the timber pole structure and converted 
steel shipping containers. 
Occupation
The JCCO primarily functions as a platform for the 
sharing of climate change knowledge, experiences 
and data collection. Secondly the building becomes 
a physical catalyst for ecological rehabilitation, a 
seamless dance between man-made and nature.
Unbuild
Referring back to the Ise Shrine precedent, the JCCO 
adopts the concept of unbuilding. This refers to the 
disassembly and removal of specialist equipment 
and inorganic materials from the site. The most 
important element to remove will be the steel shipping 
containers as they can be recycled and re-used.
Ruination
The JCCO is carefully designed to outlast the 
temporality of its programme, and become a catalyst 
for ecological rehabilitation within its sensitive context. 
This allows the JCCO to develop new roles and 
create new meanings for itself and its context. The 
natural materials - timber gum poles and rammed 
earth walls remain on site to biodegrade and over 
time become an architectural ruin. These abandoned 
elements continue the physical documentation of a 
transformative process. “The act of building is too an 
act of what remains” (DeKay, 2010). Paying homage 
to MKW’s palimpsest landscape, the JCCO transfers 
another physical layer of origin and lineage. The wear 
and erosion of materials inform a change of meaning 
and programme and this continuum becomes an 
extension of site.
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7.4 The Architectural Ruin Fig.153 - Conceptual rendering of the JCCO Ruin, 2070 (author, 2014)
Fig.154 -Exploded axonometric drawing illustrating the permanent 
and temporary elements of the JCCO (author, 2014)
- . /
Rammed Earth Walls and carved Quartzite floors are sunken into the earth. The 
carved out landscape extends the cultural landscape in the form of walking paths, 
clearings and platforms to gather and congregate.
The hydro-powered funicular remains on site and provides access for users. It also pro-
vides water to the site that is used to cultivate the medicinal plant garden.
Timber pole structure is to remain on site and become an extended platform for eco-
logical restoration of the local flora and fauna of the MKW.
Weather Observation Tower primary steel structure to remain on site. Primary structure 
will continue serving as a habitat for local bird and bat species.
Re-used corten steel shipping containers to be removed and upcycled
Raised platforms and walkways made from timber and steel to be removed and 
recycled.
Ecological infrastructure
Hydroponics, Elevated Carbon Garden and indigenous greenhouse to be removed. 
Indigenous plants will be distributed throughout the site.
PV Panels and Roofs
Photovaltaic panels and auditorium steel roof to be removed
UNBUILD
ARCHITECTURAL RUIN
0 1 2
7.5 The Life Cycle of the JCCO
ARCHITECURAL 
INTERVENTION
JCCO
PROJECT TIMELINE
BUILD
MATERIALITY
PHASE 2
LIVING 
BUILDING
ECO-REHABILITATION
FAUNA
CLIMATE CHANGE
FLORA
MEDICINAL PLANT 
FACADE
WEATHER 
OBSERVATION
TOWER
1ST PLANTING
2ND PLANTING 3RD PLANTING
DISTRIBUTE DISTRIBUTE
CULTIVATE CULTIVATECULTIVATE CULTIVATE
MAINTAIN
musukudu
Lippia javanica musukuduLippia javanica
Temperature Rainfall Lightning
iNkomfe 
Hypoxis hemmerocallidea iNkomfHypoxis hemmerocallidea
Hyparrhenia tamba 
Thatching grass
Experiment Controlled
Senecio macroglossus
Natal Ivy
Fertiliser
Bat Gauno FertiliserBat Gauno
Fertiliser
Bat Gauno
iLalanyathi
Grewia occidentalis iLalanyathiGrewia occidentalis 
Greater Striped Swallow
White Rump Swift
Straw-coloured Fruit Bats
African Barn Owl
Umathunga
Eucomis autumnalis 
Umathunga
Eucomis autumnalis 
wilde knoffel
Tulbaghia violacea
mhlonyane
Artemisia afra
LIVING SCREENS
GREEN ROOF
HYDROPONICS
TIMBER POLE STRUCTURE
SHIPPING CONTAINER
RAMMED EARTH WALLS
HYDROPONICS
URBAN FRAMEWORK
2015
2025 2035
PHASE 1
MAINTENANCE MAINTENANCEMAINTENANCE MAINTENANCE
MAINTENANCE
Fig.155 - Time line illustrating the complete life cycle of the JCCO  
(author, 2014)
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7.5 The Life Cycle of the JCCO
Fig.156 - Time line perpsective of the ruination process of the JCCO 
(author, 2014)
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Fig.157 - South perspective of the JCCO  (author, 2014)
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8.1 FINAL DRAWINGS Fig.158 - Site plan  (author, 2014)
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1. Public Toilets
2. Administration Offices
3. Reception Desk
4. Entrance Lobby
5. Policy Chamber
6. Funicular Arrival Platform
7. Meditation Chamber/ Temporary Exhibition
8. Hydro-powered Funicular
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Ground Floor Plan
Fig.159 - Ground floor plan  (author, 2014)
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1. Botany Laboratory
2. Staff Toilets
3. Staff Lounge
4. Climatology Laboratory
5. Public Walkway
6. Technical Room
7. Auditorium
8. Outdoor Seating
9. Elevated Carbon Garden
10. Cultural Pulpit
11. Entrance Lobby (Double Volume)
12. Organic Restaurant
13. Restaurant Kitchen
14. Outdoor Seating Area
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First Floor Plan
Fig.160 - First floor plan  (author, 2014)
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1. Guest Laboratory
2. Medicinal Plant Harvesting Decks
3. Interactive Archive Room
4. Private Walkway
5. Public Ramp
6. Hydroponics Testing Laboratory
7. Hydroponics Research Garden
8. Elevated Carbon Garden
9. Lecture Room
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Second Floor Plan
Fig.161 - Second floor plan  (author, 2014)
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2. Lecture Room
3. Cultural Platform
4. Policy Chamber
5. Hydroponics Research Garden
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7. Outdoor Auditorium
8. Elevated Carbon Garden
9. Intermediate Viewing Deck
10. Weather Monitoring and Observation Room
11. Kloof
12. Westdene Spruit
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Context
Fig.162 - Section of building in relation to context (author, 2014)
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2. Lecture Room
3. Cultural Platform
4. Policy Chamber
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6. Medicinal Plant Facade
7. Outdoor Auditorium
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Fig.163 - Cross section  (author, 2014)
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2. Guest Laboratory
3. Climatology Laboratory
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5. Medicinal Plant Harvesting Decks 
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7. Interactive Archive
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Fig.164 - Longitudinal section  (author, 2014)
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Fig.165 - Skin facade detail  (author, 2014)
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Fig.166 - South elevation (author, 2014)
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3d Perspectives
Fig.167 - View on approach (author, 2014)
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Fig.168 - View from the Melville Koppies Central (author, 2014)
Fig.169 - View from hiking trail approach (author, 2014)
   
Fig.170 - Interior perspective of the Cultural Platform and entrance 
area (author, 2014)
Fig.171 - Interior perspectiveof the of organic restaurant from medi-
tation / exhibition platform (author, 2014)
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8.2 FINAL MODELS
Fig.172 - Final model photos (author, 2014)
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